Aalborg Universitet AALBORG

UNIVERSITY

Appropriateness of referrals from primary care for lumbar MRI

Krogh, Susanne Brogaard; Jensen, Tue Secher; Rolving, Nanna; Thomsen, Janus Nikolaj
Laust; Hansen, Casper Brink; Werenberg, Christoffer Hgj; Rasmussen, Erik; Carlson, Rune;
Jensen, Rikke Kruger

Published in:
Chiropractic & Manual Therapies

DOl (link to publication from Publisher):
10.1186/s12998-022-00418-4

Creative Commons License
CCBY 4.0

Publication date:
2022

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):

Krogh, S. B., Jensen, T. S., Rolving, N., Thomsen, J. N. L., Hansen, C. B., Werenberg, C. H., Rasmussen, E.,
Carlson, R., & Jensen, R. K. (2022). Appropriateness of referrals from primary care for lumbar MRI. Chiropractic
& Manual Therapies, 30(1), Article 9. https://doi.org/10.1186/s12998-022-00418-4

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at von@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.


https://doi.org/10.1186/s12998-022-00418-4
https://vbn.aau.dk/en/publications/0746c479-f2b7-4b6c-823d-a04b80e432e7
https://doi.org/10.1186/s12998-022-00418-4

Downloaded from vbn.aau.dk on: December 04, 2025



Krogh et al. Chiropractic & Manual Therapies (2022) 30:9 Ch | rOpraCti C &
https://doi.org/10.1186/512998-022-00418-4 .
Manual Therapies

RESEARCH Open Access

: : ®
Appropriateness of referrals from primary =«

care for lumbar MRI

Susanne Brogaard Krogh"" ®, Tue Secher Jensen'?3 Nanna Rolving?, Janus Nikolaj Laust Thomsen®,
Casper Brink Hansen?, Christoffer Haj Werenberg?, Erik Rasmussen?, Rune Carlson? and Rikke Kriiger Jensen®?

Abstract

Background: International guidelines do not recommend routine imaging, including magnetic resonance imaging
(MRYI), and seek to guide clinicians only to refer for imaging based on specific indications. Despite this, several studies
show an increase in the use of MRl among patients with low back pain (LBP) and an imbalance between appropriate
versus inappropriate use of MRI for LBP. This study aimed to investigate to what extent referrals from general practice
for lumbar MRI complied with clinical guideline recommendations in a Danish setting, contributing to the under-
standing and approaches to lumbar MRI for all clinicians managing LBP in the primary sector.

Materials and methods: From 2014 to 2018, all referrals for lumbar MRl were included from general practitioners in
the Central Denmark Region for diagnostic imaging at a public regional hospital. A modified version of the American
College of Radiology Imaging Appropriateness Criteria for LBP was used to classify referrals as appropriate or inappro-
priate, based on the unstructured text in the GPs'referrals. Appropriate referrals included fractures, cancer, symptoms
persisting for more than 6 weeks of non-surgical treatment, previous surgery, candidate for surgery or suspicion of
cauda equina. Inappropriate referrals were sub-classified as lacking information about previous non-surgical treat-
ment and duration.

Results: Of the 3772 retrieved referrals for MRI of the lumbar spine, 55% were selected and a total of 2051 referrals
were categorised. Approximately one quarter (24.5%) were categorised as appropriate, and 75.5% were deemed
inappropriate. 51% of the inappropriate referrals lacked information about previous non-surgical treatment, and 49%
had no information about the duration of non-surgical treatment. Apart from minor yearly fluctuations, there was no
change in the distribution of appropriate and inappropriate MRI referrals from 2014 to 2018.

Conclusion: The majority of lumbar MRI referrals (75.5%) from general practitioners for lumbar MRI did not fulfil the
ACR Imaging Appropriateness Criteria for LBP based on the unstructured text of their referrals. There is a need for
referrers to include all guideline-relevant information in referrals for imaging. More research is needed to determine
whether this is due to patients not fulfilling guideline recommendations or simply the content of the referrals.

Keywords: Low back pain, MRI, Imaging appropriateness

Background

Low back pain (LBP) is one of the most common reasons

for patients to seek care in primary care both nation-

ally and internationally [1, 2]. Management strategies

for LBP are based on an evaluation of the individual
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Silkeborg, Denmark and in some cases imaging. To ensure the best patient
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recommendations have been developed, such as those
from the American College of Radiology (ACR) Appro-
priateness Criteria for Low Back Pain [3], the NICE
imaging guidelines [4] and the Danish national imaging
guidelines [5]. These recommendations are all evidence-
based to promote the best clinical practice, including
when it is appropriate to use imaging. Most patients with
acute LBP, with or without radiculopathy, have substan-
tial improvements in function and pain within the first
4weeks, and the guidelines do not recommend routine
imaging for those patients [3—5]. In general, imaging is
considered for patients with approximately 6weeks of
non-surgical treatment where there has been little or
no improvement in their LBP [6]. Furthermore, guide-
lines recommend that imaging is always considered for
patients with suspicion of serious underlying conditions,
such as cauda equina syndrome, malignancy, fracture,
and infection, i.e. red flag signs and symptoms [6].

Imaging is an important driver of the health care costs
associated with LBP, not only because of the direct costs
of the test procedures but also because of the down-
stream effects. Unnecessary imaging can lead to addi-
tional tests, consultations, referrals and may even result
in invasive procedures of limited or questionable ben-
efit [7]. In addition, unnecessary imaging can be harm-
ful as incidental findings can lead to worry or concern
in patients [8] and increase the risk of adverse outcomes
(e.g., absence from work) [9]. Early MRI in patients with
non-specific LBP has been shown to result in more back
surgery, increased use of opioids and a higher pain score
[10]. Despite a clear recommendation against routine
imaging of non-specific LBP, this is not well implemented
in clinical practice. A systematic review from 2018
showed that 35% of patients referred for lumbar imag-
ing were judged inappropriate due to the absence of red
flags for serious pathology, and 32% were judged inap-
propriate based on the criteria of no clinical suspicion of
pathology [11]. Furthermore, a systematic review from
2019 reported that 25% of patients with LBP in primary
care underwent imaging and that the use of complex
imaging (including MRI) for LBP had increased over the
previous 2 decades [12]. In the Danish national setting,
the same pattern of increasing use of MRI was reported,
with a 20% increase from 2013 to 2018 (from 70,310 to
2013 to 84,124 in 2018) in patients aged 15-85+years
[13]. However, it is unclear to what extent MRI referrals
in Denmark are adhering to guideline recommendations.
Therefore, this study aimed to investigate how MRI refer-
rals for LBP from general practice clinics in a Danish
primary care setting complied with current guideline rec-
ommendations, contributing to the understanding and
approaches to lumbar MRI for all clinicians managing
LBP in the primary sector.
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Objective
To investigate the proportions of appropriate and inap-
propriate referrals, according to ACR guidelines, for
lumbar spine MRI from general practice over a period
of 5years.

Method

This study is reported in accordance with the ‘Strength-
ening the Reporting of Observational Studies in Epide-
miology’ (STROBE) statement [14].

Design
This was a retrospective cross-sectional study.

Setting

In Denmark, general practitioners (GPs) and chiroprac-
tors can refer patients with spinal pain for an MRI at
a radiology department at a publicly funded hospital.
However, while visits to GPs are free of charge, seeing a
chiropractor is only reimbursed by approximately 20%
(in average). As referrals from chiropractors merely
accounted for 8% of the total referrals available and
to ensure homogeneity in the dataset, referrals from
chiropractors along with referrals from the secondary
sector was excluded. When referred for an MRI, citi-
zens are free to choose any public hospital, but most
patients will choose the local hospital. Data for this
study were collected at the Department of Diagnostic
Imaging, Silkeborg Regional Hospital in Central Den-
mark Region from January 1st, 2014 to December 31st,
2018. The Department primarily receives referrals from
the municipality of Silkeborg which is the 10th largest
of the 98 municipalities in Denmark, with a population
of 94,026 (1st of January 2020).

Study population

The study population consisted of referrals from gen-
eral practice clinics received by the radiology depart-
ment for patients with LBP referred for a lumbar spinal
MRI in the period 2014-2018. These referrals were
identified by a unique identification number used in
the electronic transmission process. This ensured that
the sample did not include other primary care provid-
ers or hospital departments, such as chiropractors, who
have had the right to refer patients for MRI in Denmark
since Januarylst 2014. The referrals for an MRI of the
lumbar spine concerned patients > 18 years of age with
LBP, with or without radiating leg pain. The referrals
were received by the radiology department and checked
for contraindications for MRI. During the data collec-
tion period, there were no other criteria for accepting
or declining the MRI referral, and according to personal
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communication with the department, almost all refer-
rals were accepted even if they did not comply with
general national guidelines for referral. Referrals were
only declined if they did not contain enough informa-
tion about absolute MRI contraindications, such as
non-MRI compliant materials, implants or devices.

Variables

An MRI imaging referral is required to contain informa-
tion about MRI contraindications and a narrative text,
including a short summary of the patient’s medical his-
tory explaining why the referral is relevant according to
current guidelines. Based on the narrative text, referrals
were classified as compliant (appropriate) or non-com-
pliant (in-appropriate) according to the 2015 version of
the ACR Imaging Appropriateness Criteria for LBP [3].
These criteria (Fig. 1) describe five variants of appropri-
ate MRI referrals (‘Variants 2—-6’): (Variant 2) Suspicion
of fracture (e.g. trauma, osteoporosis, chronic steroid
use); (Variant 3) Suspicion of cancer, infection, immuno-
suppression or spondyloarthritis; (Variant 4) Candidate
for surgery or intervention with persistent or progressive
symptoms during or following 6weeks of conservative
management; (Variant 5) New or progressing symptoms
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or clinical findings with a history of prior lumbar surgery;
Variant 6) Suspected cauda equina syndrome or rapidly
progressive neurological deficit. If the MRI referrals did
not include information on any of the above conditions,
the referrals were deemed inappropriate (Variant 1). The
inappropriate referrals were divided into three subcat-
egories: (la) no information on previous non-surgical
treatment, (1b) no information on the duration of non-
surgical treatment, or (1c) other reasons (e.g., errors such
as missing narrative text, referrals of cervical/thoracic
spine).

In addition to the classification of appropriateness,
information on demographic data, including the patient’s
age and sex, zip code of their residential address, zip code
of the referring GP’s clinic, MRI referral date and MRI
procedure including body region, were collected.

Data collection

MRI referrals were received and stored in the Kodak
Carestream RIS (Radiology Information System) version
6.3.0 (Carestream Health, NY, USA). The narrative texts
were exported from the RIS archive and were de-iden-
tified and uploaded to REDCap electronic data capture
tools hosted at Aarhus University REDCap (Research

[ MRI referrals for patients with low back pain and/or radiculopathy ]

Inappropriate MRI referrals:
Non-specific low back pain
No indication for MRI

Appropriate MRI referrals:
Specific spinal condition
Indication for MRI

Variant 1 Variant 2
No red flags

No prior treatment management
No information on duration of

management

Suspicion
of fracture:
- Trauma

- Osteo-
porosis

- Chronic
steoid use

Variant 1c
Other
reasons

Variant 1a | Variant 1b
\[o] \[¢]
information | information
on previous | on duration
treatment of previous
treatment

Variant 3

Variant 4 Variant 5 Variant 6

Previous

Suspicion
of:

- Cancer

- Infection
- Immuno-
supression

Surgery
candidate:
- Symptoms
persists or
progress

- >6 weeks
of non-
surgical
treatment

surgery:
- New or
progressive
symptoms
or clinical
findings

Fig. 1 Flow chart for the classification of the referrals according to the modified ACR imaging appropriateness criteria

Suspicion
of:

- Cauda
equina
syndrome

- Rapidly
progressive
neurologic
deficit
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Electronic Data Capture) [15, 16]. Demographic data
were extracted from the RIS data. The narrative referral
text was used to assess its appropriateness. Five raters
participated in the data collection (SBK, CBH, CHW, ER
and RC). Each rater entered the classification of the refer-
rals into an Excel spread sheet (Microsoft Excel 2010,
Microsoft Corporation, Redmond, WA, USA), developed
for the purpose of this study based on Fig. 1 and designed
to allow only one category per referral to be entered.
Details of this process have been described elsewhere
[17] The full dataset was randomly divided into five data-
sets of equal size by administrative staff in the radiol-
ogy department who were not part of the study. Due to
logistical and time constraints, only a sample represent-
ing approximately half of the referrals could be assessed.
Prior to data collection, the inter-rater reliability was
tested between the five raters. Inter-tester reliability was
‘Substantial’ to ‘Almost perfect’ with Kappa values rang-
ing from 0.76 (95% CI 0.55-0.89) to 0.82 (95% CI 0.72—
0.92) depending on the number of subcategories [14].

Data management and analysis

The appropriate and inappropriate referrals were
reported in percentages for the overall categories and
for the subcategories. The development over the 5-year
period was shown graphically by calculating the propor-
tions per year of the two main categories.

Additional variables were presented in tabular form
with summarising tables. Baseline characteristics of
referred patients were compared between the randomly
selected and classified referrals and those not classified.
Data management and statistical analysis were performed
using Stata version 16 (StataCorp, College Station, Texas,
USA).

Results

A total of 4542 referrals for MRI of the lumbar spine
were retrieved. Referrals from general practice clinics
accounted for 3772 (83%) and of these, 2081 (55%) were
allocated for classification. Finally, a total of 2051 refer-
rals were categorised (Fig. 2).

We excluded 584 referrals for technical reasons, e.g.
because of incomplete referral forms, or that the refer-
ral text was sent in a separate document and therefore
not accessible without compromising patient anonymity.
To ensure data homogeneity, we only included referrals
from GPs leaving 3772 potential referrals to be catego-
rised. Due to logistical reasons and time constraints, only
a sample representing approximately half of the referrals
were assessed (n=2081). The sample of referrals were
randomly selected, and we made no attempt to include
an equal proportion per year or stratify by demograph-
ics. However, as mentioned in the results, we found no
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differences between the proportions of categorised and
not-categorised referrals with respect to age, sex, year of
referral or municipality, please see Table 1.

In the data collection period from 2014 to 2018, a total
of 104 general practice clinics referred the 2051 patients
to MRIL. The majority of referrals were from general
practice clinics in the municipality of ‘Silkeborg’ (68%)
and the rest were from other municipalities in the Cen-
tral Denmark Region, except for eight referrals (0.39%)
received from outside the Region.

Overall, 1548 (75.5%) of the referrals from general
practice clinics did not fulfil the ACR criteria for appro-
priate referrals, whereas 503 (24.5%) were categorised
into one of the five appropriate variants (see Fig. 1). Of
the five appropriate variants, Variant 5 ‘New or pro-
gressing symptoms or clinical findings with history of
prior lumbar surgery’ was the most common category
(10.5%) followed by Variant 3 ‘Suspicion of cancer, infec-
tion, immunosuppression or spondyloarthritis’ (5.8%)
and Variant 4 ‘Candidate for surgery or intervention with
persistent or progressive symptoms during or following
6 weeks of conservative management’ (5.5%) (Fig. 3). Of
the 1548 inappropriate referrals, 782 (50.5%) were sub-
categorised as Variant 1la because there was no informa-
tion on previous non-surgical treatment, and 763 (49.3%)
as Variant 1b because there was no information on the
duration of non-surgical treatment. In three referrals
subclassified as 1¢’ Other reasons, the text explained that
the patient could not afford or did not wish to engage in
conservative care.

Inappropriate referrals: (Variant 1) Inappropriate
referral. Appropriate referrals: (Variant 2) Suspicion
of fracture; (Variant 3) Suspicion of cancer, infection,
immunosuppression or spondyloarthritis; (Variant 4)
Candidate for surgery or intervention with persistent
or progressive symptoms during or following 6 weeks of
conservative management; (Variant 5) New or progress-
ing symptoms or clinical findings with a history of prior
lumbar surgery; (Variant 6) Suspected cauda equina syn-
drome or rapidly progressive neurological deficit. The
categories of appropriate referrals were mostly related
to the patient being a candidate for surgery or worsening
of the patients’ known symptoms (Variant 4 and Variant
5), while suspicion of cancer or spondyloarthritis (Vari-
ant 3) where the most common pathological reasons for
referral.

For referrals categorised as inappropriate, the mean
age of patients was 53.3 years (SD 15.65) (range 18-94),
and 54.7% were women, and for appropriate referrals,
the mean age was 56.4years (SD 16.0) (range 19-90),
and 55.5% were women. The sex of the patient was
almost evenly distributed within the appropriate refer-
ral categories except for the two smallest categories:
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Fig. 2 Flow of the selection and classification process

— ) )

-

Text missing (n=14)

Variant 2 ‘Suspicion of fracture (e.g., trauma, osteopo-
rosis, chronic steroid use)’ with 71.0% women (n=22)
and Variant 6 ‘Suspected cauda equina syndrome
or rapidly progressive neurological deficit’ with 66%
women (n=16). Variant 2 had the oldest patients with
a mean age of 67.7years (SD 11.2) and Variant 4 ‘Can-
didate for surgery or intervention with persistent or
progressive symptoms during or following 6 weeks of
conservative management’ the youngest with a mean
age of 49.3years (SD 16.3). (Table 2).

Apart from a statistically insignificant yearly fluctua-
tion, the distribution of appropriate and inappropri-
ate MRI referrals remained stable from 2014 to 2018
(Fig. 4). There were no differences in mean age or sex
distribution per year.

Discussion

Main findings

This study classified 2051 lumbar MRI referrals as com-
pliant or non-compliant with the 2015 version of the
ACR Imaging Appropriateness Criteria for LBP [3]. The
classification was based on the narrative text from the
MRI referral, and no patients were clinically evaluated
in this study.

Three-quarters (75.5%) of the MRI referrals were
deemed inappropriate, and 24.5% were classified as
appropriate. The distribution was stable from 2014 to
2018. To our knowledge, no active implementation
strategies targeting imaging for spinal pain conditions
in general practice were carried out during that period.
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Table 1 Baseline characteristics of referred patients by classification status

Classified Not classified Total P value Missing/N (Pct)
n (%) 2051 (54.8) 1691 (45.2) 3742 (100) 0/3742 (0.00)
Age, mean (SD) 54.1(15.8) 548 (15.5) 544 (15.6) 0.20 0/3742 (0.00)
Sex, n (%)
Men 925 (45.1) 749 (44.3) 1674 (44.7)
Women 1126 (54.9) 942 (55.7) 2068 (55.3) 0.62 0/3742 (0.00)
Year, n (%)
2014 266 (13.0) 218 (12.9) 484 (12.9)
2015 220(10.7) 172(10.2) 392 (10.5)
2016 344 (16.8) 271 (16.0) 615 (16.4)
2017 608 (29.6) 498 (29.5) 1106 (29.6)
2018 613 (29.9) 532 (31.5) 1145 (30.6) 0.85 0/3742 (0.00)
Zip code, n (%)
Qutside Eastern Jutland 155(7.7) 107 (6.4) 262 (7.1)
Eastern Jutland 1850 (92.3) 1554 (93.6) 3404 (92.9) 0.13 76/3742 (2.03)
100%
90%
80% 75.5%
70%
60%
50%
40%
30%
20%
10.5%
10% 5.8% 5.5%
1.5% 1.2%
Variant 1 Variant 2 Variant 3 Variant 4 Variant 5 Variant 6
Fig. 3 Classification of the referrals according to the modified ACR imaging appropriateness criteria

Comparison with other studies

Many studies have investigated the appropriateness of
lumbar MRI, and a variety of methods have been used
[11, 18-21]. Some studies used imaging guidelines to
clarify the appropriateness of MRI, and others used clini-
cal symptoms and/or various standards of red flags [11,
22] The considerable variation in methods for classifica-
tion of appropriateness of MRI makes it difficult to make
comparisons between studies. An Australian systematic
review from 2018 estimates the overuse and underuse
of imaging in the management of LBP [11]. The review
included 33 studies and assessed the use of X-ray, CT

and/or MRI imaging referrals for patients presenting for
care. Inappropriate referrals in people referred for imag-
ing were assessed in 23 studies and showed a pooled
effect of 34.8% when ‘Absence of red flag clinical features’
was used as the inappropriateness criterion and 31.6%
when ‘No clinical suspicion of pathology” was the crite-
rion. The majority of studies assessed patients referred
from general practitice. Four studies [11, 23-25] assessed
imaging referrals received by radiology departments
from primary care physicians, which we considered were
comparable to the setting of our study. Rates of inap-
propriate referrals ranged from 20 to 47.9% which were
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Table 2 Characteristics of referred patients by categorisation
status (both appropriate and inappropriate referral variants)

n Mean age (SD) Agerange Women (%) Men (%)

Variant 1 1548 53.4(15.7) 18-94 5472 45.28
Variant 2 31 67.7(11.2) 43-85 70.97 29.03
Variant3 119 559(17.2) 19-90 52.10 47.90
Variant4 113 494 (16.3) 21-85 5133 48.67
Variant5 216 59.0 (14.1) 19-87 56.02 43.98
Variant 6 24 533(164) 19-81 66.67 33.33

Inappropriate: (Variant 1) Inappropriate referral; Appropriate: (Variant

2) Suspicion of fracture; (Variant 3) Suspicion of cancer, infection,
immunosuppression or spondyloarthritis; (Variant 4) Candidate for surgery

or intervention with persistent or progressive symptoms during or following

6 weeks of conservative management; (Variant 5) New or progressing symptoms
or clinical findings with a history of prior lumbar surgery; (Variant 6) Suspected
cauda equina syndrome or rapidly progressive neurological deficit.

considerably lower than the 75.5% found in our study.
One study [26] used the same ACR imaging guideline as
in our study to assess appropriateness of MRI referrals
and reported the highest rate of inappropriate referrals
(47.9%) of the four studies.

A scoping review from 2019 included 23 studies
describing adult LBP imaging appropriateness in general
practice [22]. A range of red flag features was utilised to
determine imaging appropriateness. Most studies consid-
ered appropriateness in a binary manner by the presence
of any red flag feature. Ten different guidelines were ref-
erenced in 16 of the 23 studies, while seven studies (30%)
used combined methods or modified guidelines. The
method for calculating the proportion of inappropriate
imaging varied. 10% of the studies used the total number
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of patients presenting with LBP as the denominator, sug-
gesting most studies underestimated the rate of inappro-
priate imaging and did not capture where imaging was
not performed for clinically suspicious LBP.

Both the Australian systematic review from 2018 [11]
and the scoping review from 2019 [22] conclude that
many different methodologies are used to assess LBP
imaging appropriateness. 10% of the studies used clini-
cal data to calculate if an MRI was appropriate, which is a
different way of calculating appropriateness compared to
the current study that uses referrals to calculate appropri-
ateness. Therefore, results cannot be directly compared
as the proportion of appropriate MRIs uses different
denominators. The current study is therefore not directly
comparable to the studies mentioned above. Although
they are based on data from MRI referrals, none of them
uses the same guideline or checklist to classify referrals,
and they do not report the same considerably high num-
ber (75.5%) of inappropriate MRI referrals as was found
in our study. This large proportion of inappropriate refer-
rals in the current study was probably due to the strict
criteria for appropriateness. Only precise information on
previous non-surgical treatment and the duration of that
treatment in the referral text was used in the evaluation
of appropriateness. If information about previous treat-
ment or duration was not provided, the referral was clas-
sified as inappropriate, even if text like “the patients have
for some time maintained training” was available. In cases
like this, it was unclear what type or level of training had
been performed or what period of time was involved
(more or less than 6 weeks), which is essential informa-
tion in the evaluation of appropriateness when using the

100%
90%

80% 74.4% 73.2% 75.6% 04% 75.0%
70%
60%
50%
40%

30% 25.6% 2b.5% 24.4% 22.9% 25.0%

20% o

10%
0%

2014 2015 2016 2017 2018

=@==Appropriate MRI referrals =@==|nappropriate MRI referrals
Fig. 4 Trajectory of appropriate and inappropriate MRI referrals from 2014 to 2018
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ACR imaging guideline. If the criterion of duration was
omitted, 38.3% (75.5 minus 37.2%) of the MRI referrals
would have been inappropriate which is still higher but
closer to the results reported in the previously mentioned
literature [11, 22]. It is possible that important clinical
symptoms were absent due to oversight in the referrals or
that information about non-surgical treatment or dura-
tion was not mentioned because of a lack of knowledge
about imaging referral guidelines for LBP. Furthermore,
there was a tradition in the department of accepting all
referrals despite the lack of information and no feedback
procedures existed to inform the GPs that some referrals
lacked proper information. This could partly explain why
important information was not included in the referrals,
which led to a substantially higher number (75.5%) of
inappropriate MRI referrals in our study.

Demographic data

More than half of the appropriate referrals were cat-
egorised as either (Variant 4) ‘Candidate for surgery or
intervention with persistent or progressive symptoms
during or following 6weeks of conservative manage-
ment’ or (Variant 5) ‘New or progressing symptoms or
clinical findings with a history of prior lumbar surgery:
Both variants are related to clinical management rather
than suspicion of serious pathology. In the current study,
only 8.5% of all referrals (35% of the appropriate refer-
rals) were referred due to suspicion of serious pathol-
ogy as in Variants 2, 3 or 6 (fracture, infection, cancer, or
cauda equina). In comparison, a study by Gidwani et al.
[20] found that 24% of the appropriate MRIs for LBP
(n=76.663) had suspicion of red flag conditions as iden-
tified by diagnostic codes (IDC-9-CM). Mean age and sex
distribution were relatively comparable between the six
variants (Table 2). Only Variant 2 (Suspicion of fracture)
had a higher percentage of women (70.97%) compared
with men (29.03%), and mean age (67.7) was higher when
compared to the other variants. This finding is in line
with an increasing risk of osteoporotic fractures among
women with increasing age.

Perspectives

This study focused on referrals for MRIs of the lumbar
spine, in which the narrative text of the referrals was not
compared with clinical data. Therefore, it is not possible
to determine if a referred patient truly had indications for
MRI. Also, it is not possible to measure the proportion
of cases where clinical symptoms indicated appropri-
ate MRI but where MRI was not performed (underuse).
However, the study reflects what referrals look like in a
Danish clinical setting, and it shows that these were not
aligned with clinical guideline recommendations. To
investigate the ‘true’ prevalence of guideline-appropriate

Page 8 of 10

referrals, future research should contain clinical informa-
tion at the patient level, including precise information
of duration and type of non-surgical treatment. Ideally,
appropriate referrals should demonstrate high sensitivity
for the detection of serious pathology with a reasonably
high specificity to limit unnecessary imaging of patients
without serious pathology.

Danish National Clinical Guidelines for non-surgical
treatment of patients with recent onset LBP or lumbar
radiculopathy [27] was published in 2016. Although it
recommends against routine use of MRI for LBP with or
without radiculopathy, there was no change in the dis-
tribution of appropriate and inappropriate MRI referrals
from 2014 to 2018. From a clinical perspective, it seems
timely to develop an implementation strategy of imag-
ing guidelines for LBP among GPs to ensure that only
patients with a clear indication for MRI are referred and
to increase the quality of the referrals.

Methodological considerations

From a clinical perspective, it seems timely to develop
an implementation strategy for spinal imaging among
GPs to ensure guidelines compliant MRI referrals which
potentially could provide the right diagnostic imaging
modality to the right patient at the right time. To ensure
that clinicians who refer patients to imaging include all
guidelines relevant information in the referral forms
would require a thorough dissemination and implemen-
tation of clinical practice guidelines, and an evaluation of
the implications to clinical practice.

The strengths of this study are the large study sample
and the use of a previously tested data collection method
that had shown substantial to high inter-rater reliabil-
ity. The data collection method was based on a well-
documented international method for the assessment of
imaging guideline appropriateness (ACR) [3]. Although
the ACR is developed in the US and that there are dif-
ferences in both populations and health care systems of
the US and Denmark, we consider that these differences
are likely to be minor with respect to the present study,
as the overall recommendations for the use of diagnos-
tic imaging for low back pain conditions in Denmark [27]
are very similar to the ACR criteria.

To ensure a homogeneous practice of referral from
general practice clinics and triage by the receiving
department, the data were collected from a single imag-
ing department located at a medium-sized hospital with
a catchment that included both city and rural areas.
However, this could at the same time be a weakness as it
is possible that local routines and agreements exist that
are not applicable to other parts of the country.

In everyday clinical practice, imaging referrals are
not controlled and monitored against clinical findings
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and symptoms. Although this study cannot tell if the
patients had an appropriate indication that was not
reflected in the narrative text of the referral, the results
do reflect that in everyday practice there is no evidence
that guidelines are implemented in either GP referrals
or at the receiving imaging department.

Conclusions

The majority of lumbar MRI referrals (75.5%) from
general practitioners for lumbar MRI did not fulfil the
ACR Imaging Appropriateness Criteria for LBP accord-
ing to the unstructured text of the referrals. This study
cannot determine whether this is due to patients not
fulfilling the criteria or to the content of the informa-
tion in the referrals. There is a need for those referring
patients to include all guideline-relevant information
in the referrals for imaging. More research is needed to
determine whether this is due to patients not fulfilling
guideline recommendations or simply to the content of
the referrals.

Acknowledgements

We want to thank Hanne la Cour Ginnerup, medical secretary and Andrew
Bolas, REDCap manager, from Regional Hospital Silkeborg for their assistance
with data collection.

Authors’ contributions

All authors were involved in the design of the study and interpretation of
results. SBK, CBH, CHW, ER and RC conducted the data collection, and RKJ did
the analyses. SBK wrote the initial draft of the manuscript. All authors have
read, improved the draft manuscript, and approved the final manuscript.

Funding
No funding was received for this study.

Availability of data and materials
The dataset used in the current study is available from the corresponding
author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was registered with the Danish Data Protection Agency (j.no.
637374). Danish regulations stipulate that register-based studies do not
require research ethics approval.

Consent for publication
is not applicable for this study.

Competing interests

RKJ and TSJ are partially employed at the Chiropractic Knowledge Hub
funded by the Danish Foundation for Chiropractic Research and Postgraduate
Education.

Author details

'Department of Diagnostic Imaging, Silkeborg Regional Hospital, Silkeborg,
Denmark. 2Department of Sports Science and Clinical Biomechanics, Univer-
sity of Southern Denmark, Odense, Denmark. 3Chiroprac‘[ic Knowledge Hub,
Odense, Denmark. “DEFACTUM, Central Denmark Region, Aarhus, Denmark.
5Center for General Practice, Department of Clinical Medicine, Aalborg Univer-
sity, Aalborg, Denmark.

Page 9 of 10

Received: 25 October 2021 Accepted: 13 February 2022
Published online: 22 February 2022

References

1. Hoy D, March L, Brooks P, Blyth F, Woolf A, Bain C, et al. The global burden
of low back pain: estimates from the global burden of disease 2010 study.
Ann Rheum Dis. 2014;73:968-74.

2. Flachs E, Eriksen L, Koch M, Ryd J, Dibba E, Skov-Ettrup L, et al. Sygdoms-
byrden i Danmark. Copenhagen: Sundhedsstyrelsen; 2015.

3. Patel ND, Broderick DF, Burns J, Deshmukh TK, Fries IB, Harvey HB,
et al. ACR appropriateness criteria low back pain. J Am Coll Radiol.
2016;13:1069-78.

4. National Institute for Health and Care Excellence. Low back pain and
sciatica in over 16s: assessment and management. 2016.

5. Kallestrup L, Rubak J, Jensen L. Forlebsprogram for laenderygsmerter.
Region Midtjylland; 2012.

6. Downie A, Williams CM, Henschke N, Hancock M, Ostelo RWJG, De Vet
HCW, et al. Red flags to screen for malignancy and fracture in patients
with low back pain: systematic review. BMJ. 2013;11:347.

7. Chou R, Fu R, Carrino JA, Deyo RA. Imaging strategies for low-back pain:
systematic review and meta-analysis. Lancet. 2009;373:463-72.

8. Hall AM, Aubrey-Bassler K, Thorne B, Maher CG. Do not routinely offer
imaging for uncomplicated low back pain. BMJ. 2021;372:1-7.

9.  Foster NE, Anema JR, Cherkin D, Chou R, Cohen SP, Gross DP, et al. Preven-
tion and treatment of low back pain: evidence, challenges, and promising
directions. Lancet. 2018;391:2368-83.

10. Jenkins HJ, Kongsted A, French SD, Jensen TS, Doktor K, Hartvigsen J,
et al. What are the effects of diagnostic imaging on clinical outcomes in
patients with low back pain presenting for chiropractic care: a matched
observational study. Chiropr Man Ther. 2021;29:1-9.

11. Jenkins HJ, Downie AS, Maher CG, Moloney NA, Magnussen JS, Hancock
MJ. Imaging for low back pain: Is clinical use consistent with guidelines?
A systematic review and meta-analysis. Spine J. 2018;18:2266-77.

12. Downie A, Hancock M, Jenkins H, Buchbinder R, Harris |, Underwood
M, et al. How common is imaging for low back pain in primary and
emergency care? Systematic review and meta-analysis of over 4 million
imaging requests across 21 years. Br J Sports Med. 2020;54(11):642-51.

13. Sundhedsstyrelsen. Radiologiske-undersoegeler. data in registers. 2021.
https://www.esundhed.dk/Registre/Landspatientsregisteret/Radiologis
ke-undersoegelser. Accessed 12 Jun 2021.

14. von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke
JP.The strengthening the reporting of observational studies in epidemi-
ology (STROBE) statement: guidelines for reporting observational studies.
J Clin Epidemiol. 2008;61:344-9.

15. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)-a metadata-driven methodology and
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42:377-81.

16. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The
REDCap consortium: building an international community of software
platform partners. J Biomed Inform. 2019;95:103208.

17. Krogh SB, Jensen TS, Rolving N, Laursen M, Thomsen JN, Laust Hansen CB,
Werenberg CH, et al. Categorisation of lumbar spine MRI referrals in Den-
mark as compliant or non-compliant to international imaging guidelines:
an inter-rater reliability study. Chiropr Man Ther. 2020;29:1-8.

18. Flynn TW, Smith B, Chou R. Appropriate use of diagnostic imaging in low
back pain: a reminder that unnecessary imaging may do as much harm
as good. J Orthop Sport Phys Ther. 2011;41:838-46.

19. Khoury M, Tolentino M, Haj-Ahmad Z, Lilek C, Law MP. Assessing appro-
priateness of CT and MRl referrals for headache and lumbar: a Canadian
perspective on patient-centered referrals. J Med Imaging Radiat Sci.
2019;50:506-13.

20. Risha Gidwani D, Patricia Sinnott P, Tigran Avoundjian M, Jeanie Lo M,
Steven M, Asch MM, Paul G, Barnett P. Inappropriate ordering of lumbar
spine magnetic resonance imaging: Are providers choosing wisely? Am J
Manag Care. 2016;22:68-76.

21. Wang KY, Yen CJ, Chen M, Variyam D, Acosta TU, Reed B, et al. Reduc-
ing inappropriate lumbar spine MRI for low back pain: radiology


https://www.esundhed.dk/Registre/Landspatientsregisteret/Radiologiske-undersoegelser
https://www.esundhed.dk/Registre/Landspatientsregisteret/Radiologiske-undersoegelser

Krogh et al. Chiropractic & Manual Therapies

22.

23.

24.

25.

26.

27.

(2022) 30:9

support, communication and alignment network. J Am Coll Radiol.
2018;15:116-22.

Yates M, Oliveira CB, Galloway JB, Maher CG. Defining and measuring
imaging appropriateness in low back pain studies: a scoping review. Eur
Spine J. 2020;29:519-29.

Kovacs FM, Arana E, Royuela A, Cabrera A, Casillas C, Piflero P, et al. Appro-
priateness of lumbar spine magnetic resonance imaging in Spain. Eur J
Radiol. 2013;82:1008-14.

Dagenais S, Galloway EK, Roffey DM. A systematic review of diag-

nostic imaging use for low back pain in the United States. Spine J.
2014;14:1036-48.

Emery DJ, Shojania G, Forster AJ, Mojaverian N, Feasby TE. Overuse of
magnetic resonance imaging. JAMA Intern Med. 2013;173:823-5.
Kennedy SA, Fung W, Malik A, Farrokhyar F, Midia M. Effect of governmen-
tal intervention on appropriateness of lumbar MRI referrals: a Canadian
experience. J Am Coll Radiol. 2014;11:802-7.

Stochkendahl MJ, Kjaer P, Hartvigsen J, Kongsted A, Aaboe J, Andersen M,
et al. National clinical guidelines for non-surgical treatment of patients
with recent onset low back pain or lumbar radiculopathy. Eur Spine J.
2018;27:60-75.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Appropriateness of referrals from primary care for lumbar MRI
	Abstract 
	Background: 
	Materials and methods: 
	Results: 
	Conclusion: 

	Background
	Objective

	Method
	Design
	Setting
	Study population
	Variables
	Data collection
	Data management and analysis

	Results
	Discussion
	Main findings
	Comparison with other studies
	Demographic data
	Perspectives
	Methodological considerations

	Conclusions
	Acknowledgements
	References


