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Introduction:We conducted an explanatory, sequential mixed-methods study to measure variation in the use of
imaging and physical therapy (PT) for acute low back pain (LBP) and to identify implementation determinants
that might explain variation in use across 22 EDs and 27 urgent cares in urban and rural locations within a
community-based health system.
Methods:Wedescribed the patient population andmeasured concordancewith LBP guideline recommendations
on imaging and PT referral from January–June2023.Weconducted key informant interviewswith physicians and
advanced practice providers (APPs), n=30, from these 49 sites between July – September 2023 and performed
content analysis to identify implementation determinants to guideline concordance.
Results: From January–June 30, 2023, 1047 Intermountain Health employed or affiliated physicians and APPs at
the 22 adult EDs and 27 adult UCs cared for 8047 patient encounters involving acute LBP with no red flags.
29% of acute LBP patient encounters included an imaging order (ED: 43%; UC: 18%) and 5% included a PT order
(ED: 7%; UC: 4%). 17 ED and 13 UC physicians and APPs participated in semi-structured interviews. Their patient
encounters represent 6% of the overall study population (ED: 5%; UC: 7%)with order rates and patient population
characteristics similar to the full study population. ED and UC clinicians were generally familiar with LBP guide-
line recommendations but varied significantly in their knowledge and beliefs of the appropriate application of
guidelines in evaluation and treatment plans.
Discussion: Guideline concordance for use of imaging and PT varied substantially across physicians and advance
practice providers providing care at EDs and UC centers within a community-based health system. Implementa-
tion strategies that address barriers identified by this study, including varied understanding of the PT discipline,
complex workflows for placing PT referrals, the medico-legal assurance that imaging provides, and the lack of
feedback loops in ED and UC centers should be tested in future hybrid implementation-effectiveness trials to in-
crease concordance to LBP guidelines andminimize harm related to overuse of imaging and underuse of conser-
vative first-line treatment approaches.
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1. Introduction

Lowback pain (LBP) is thenumber one cause of disabilityworldwide
and themost costlymedical condition in theUS, with spending on spine
pain over 134 billion dollars per year [1,2]. Guidelines for managing LBP
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consistently recommend prioritizing non-pharmacological treatments,
such as spinal manipulation and exercise, asfirst-line approaches. Addi-
tionally, these guidelines discourage the early use of advanced diagnos-
tic imaging [3-5]. Despite the longstanding guidelines, recent systematic
reviews and pragmatic implementation trials have found that both sim-
ple and complex implementation strategies designed to improve physi-
cian adherence to LBP guidelines have been ineffective [6-8]. One
challenge may be related to how guideline concordance is measured
as certain actions, such as making a physical therapy (PT) referral, is
g, AI training, and similar technologies.
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aligned with first-line non-pharmacologic approaches of exercise [9-
14], manipulation [15-18], and education [19-21] but many providers
lack a clear understanding of the PT scope of practice [22].

Non-adherence with LBP guidelines is associated with unnecessary,
low-value care and subsequent poor health outcomes [23-25]. One
multi-center pragmatic study found that 46% of patients received guide-
line discordant care during an initial encounter for LBP. Exposure to
guideline discordant care was an independent risk factor for the transi-
tion from acute to chronic LBP [8]. Specifically, there is significant vari-
ability in adherence to consistent recommendations across guidelines
regarding the routine use of imaging and initial referral to PT, which en-
compasses spinal manipulation, supervised exercise, and education
components [26-29]. Additionally, these components have a large im-
pact on downstream care utilization [30-35].

PT interventions cover many nonpharmacologic treatments includ-
ing exercise, spinal manipulation, biopsychosocial education, and activ-
ity guidance with low risk of harm. Spinal manipulation is part of entry-
level physical therapy curriculum and is regularly practiced by physical
therapists, permitted in all 50 state practice acts (though a few states
have regulations around specific techniques), and is included in PT clin-
ical practice guidelines for LBP [19,36].

PT is typically not included as an explicit intervention in clinical
practice guidelines because PT is not a monolithic treatment and is not
represented as such in high-quality studies. Rather a PT plan of care
would include numerous guideline-based interventions based on the
evaluation of the patient, including exercise (aerobic,multimodal, stabi-
lization, neuromuscular, strengthening, etc.), appropriate spinalmanip-
ulation, biopsychosocial education and guidance on activity. There are
limitations to how we measure guideline-concordant behavior in this
study. The use of PT referral as a proxy for the prior guideline-based be-
havior is not a perfect substitute but one that is reliablymeasured in the
electronic health system. Assessing PT referrals alongside other behav-
iors (e.g. routine imaging) allows for the evaluation of potentially
high-value and low-value services in a real-world environment [37].

This health system recently initiated a clinical improvement initia-
tive for spine care. The purpose of this mixed methods study was to
identify implementation determinants (intervention, individual and
contextual) to the use of routine imaging and first-line referral to PT
in emergency departments (EDs) and urgent care (UC) facilities for pa-
tients with uncomplicated acute LBP.

2. Methods

2.1. Study design and setting

In preparation for a future hybrid implementation-effectiveness
trial, we conducted a sequential, explanatorymixed-methods investiga-
tion from January 1, 2023 to September 30, 2023, at 22 adult EDs and 27
UCs (including a direct-to-consumer telemedicine UC clinic called Con-
nect Care) in Utah and Idaho that are part of Intermountain Health, a
not-for-profit, community-based health system in the western United
States. This studywas approved by Intermountain Health’s Institutional
Review Board (#1052377).

Intermountain Health’s Emergency Department physicians and ad-
vanced practice providers (APPs) are staffed predominantly by affiliated
groups. Urgent care facilities are staffed by employed physicians and
APPs. Connect Care is staffed primarily by APPs. Intermountain Health
also operates 39 outpatient PT clinics in Utah and Idaho that are staffed
by employed physical therapists. LBP is the most common condition
treated in outpatient PT. Patients seeking care for acute LBP can access
PT either through a physician referral or directly without a referral
with most insurance providers. The referral process to send a patient
to an external PT clinician involves a written prescription; conversely,
to send a patient to an internal Intermountain Health PT the physician
places an order in the electronic health record.
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In 2013, Intermountain Health implemented an evidence-based care
process model (CPM) for LBP in the ED and UC study sites, to guide di-
agnosis and treatment of LBP generally applicable for most patients
[38]. The CPM recommends capturing patient history and conducting
a physical exam. Absent red flags, true lower motor weakness and lum-
bar radiculopathy, conservative treatment is recommended. Physicians
are encouraged (1) to avoid routine imaging and (2) to provide educa-
tion and reassurance that patients are likely to recover in a few weeks
and that staying active (walking and aerobic exercises, core strengthen-
ing exercises, et al.) will help them recover. Unless contraindicated,
acetaminophen and non-steroidal anti-inflammatory drugs (NSAIDS)
are the recommended first-line medications, specifically avoiding nar-
cotic medications. Physicians are to consider referral for PT noting that
early PT can decrease the likelihood of subsequent back surgery, injec-
tions or frequent LBP-related physician visits [39-41]. Other interven-
tions (injection therapy, et al) should be delayed until after
conservative treatments and time have failed. The CPM includes an
LBP self-history form, an LBP physical exam form and patient fact
sheet to assist in diagnosis and treatment. The implementation strate-
gies to promote use of guideline concordant care for acute uncompli-
cated LBP in these settings included the development of education
materials, including the CPM guidelines, didactic education, communi-
cation, and executive leadership emphasis. Despite these efforts to stan-
dardize practice, variability in practice persists.

Beginning in January 2023, EDs and UCs in the Salt Lake City metro-
politan area, piloted the use of a spine navigation function staffed by a
nurse with expertise in spine care, including acute LBP. Under the
spine navigation workflow, ED and UC physicians and APPs in the Salt
Lake Valley who have patients with spine pain, including patients
with acute uncomplicated LPB, can place an order in the electronic
health record requesting that the navigator contact their patient directly
within 48 hours of the ED or UC encounter. The navigator will then con-
tact thepatient directly to further evaluate their situation andhelp them
navigate the best next steps in their care under a physician's direction.
As part of the navigation clinical workflow, for acute LBP patients with
no red flags, the navigator encourages eligible patients to pursue con-
servative treatment including PT first.

2.2. Study population

Our study population consisted of ED and UC physicians and APPs
that had at least 10 adult (18 years and older) acute LBP patient encoun-
ters in thefirst 6months of 2023. Inclusion and exclusion criteria for LBP
encounters are included in Table 1. A LBP encounter was considered
acute if the patient had no preceding LBP encounter in the 12 months
prior to the visit.

2.3. Measuring guideline concordance

Physician guideline concordance was measured separately for
avoidance of routine diagnostic imaging and referral to PT overall and
by physician. Concordance with imaging guidelines during the mea-
surement period was calculated by dividing the encounters with an im-
aging order by the total number of study encounters. Concordancewith
PT guidelines was defined broadly here to include exercise, manipula-
tion and education andmeasured by dividing the number of encounters
with a referral to PT by the total number of study encounters. The me-
dian rate for imaging concordance was then calculated for the study
population and physicians and APPs were classified as being above or
below the median adherence rate during the measurement period. For
referral to PT, physicians and APPs were differentiated between those
having ordered PT at least once during the measurement period and
those never ordering PT. Guideline concordance was presented using
bubble plot chart, an extension of the scatterplot for visualizing three
numeric variables for each physician or APP: the imaging concordance
ry of Health and Social Security de ClinicalKey.es por Elsevier en febrero 13, 
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Table 1
Encounter inclusion and exclusion criteria.

Inclusion Exclusion

• All encounters for a patients
18 years or older

• Seeking initial care for low back
pain (LBP)

• At an emergency department or
urgent care facility

• From January 1, 2023 to June 30,
2023

With:
• A primary diagnosis code for LBP
based on first listed International
Classification of Disease, 10th
Edition (ICD-10) in at least one of
the following:
o The electronic medical record

encounter record
o The billing system encounter

record
o A primary ordering diagnosis of

LBP or thoracic pain

• LBP visits in the 12 months leading
up to their index visit

Patient encounters with red flags:
• Recent history of lumbar surgery
• Stenosis, spondylolisthesis, lumbar
spondylosis with myelopathy

• Spinal fracture, cauda equina
syndrome, osteomyelitis, spinal
neoplasm

• Symptoms documented as red flag
by nurse navigator including: new
leg/foot weakness, new loss of
balance or ability to walk, new
fever, new night sweats, new severe
fatigue, new unintended weight
loss, new urinary retention, new
loss of bowel/bladder control

• Trauma registry or classified as a
trauma patient; Head CT ordered
with Lumbar CT

• Other non-musculoskeletal
exclusions (cancer, IV drug use,
long-term steroid use, etc.) identi-
fied in the Healthcare Effectiveness
Data and Information Set (HEDIS)
LBP imaging quality measure [42]
rate on the horizontal axis; the PT ordering rate on the vertical axis; and
the encounter volume reflected in the radius of the point [43].

2.4. Key informant interviews and qualitative data analysis

To conduct key informant interviews, we developed a tailored inter-
view guide for each using a previously published methodology [44-49].
We validated the interview guides through cognitive testing with con-
tent experts, and questions were refined based on participant feedback
[50]. A field team of trained, experienced qualitative researchers (AEK,
AM, KM and AJK) conducted semi-structured virtual interviews July to
September 2023 using a purposive sample of 30–35 key informants
based upon adherence level (above/below median), encounter service
type (ED vs urgent care) and clinical role/medical specialty. With the
support of system leadership, participants were recruited via email to
participate in a 15–30 minute virtual interview to discuss the clinician's
experience diagnosing and treating patients with acute LBP. Interested
participants could immediately set up their interview appointment
using a calendaring link or notify the study team of their interest in
scheduling an interview time [51]. Individuals within each role varied
in terms of years of experience and attitudes and beliefs regarding treat-
ment for acute LBP. Informed consent was obtained for voluntary inter-
view participation and recording. Interviews were conducted via
videoconference, were scheduled for 30 minutes [average interview
length: 23 minutes, range (11–40 minutes)], and were recorded for
deidentified transcription using a virtual meeting application (Teams,
Microsoft, Washington, USA). Transcripts were generated utilizing an
automated transcription service available with the virtual meeting ap-
plication. Interviewswere continued by site type (ED and UC) until the-
matic saturation was reached [52].

The field team analyzed the interview content using a hybrid
deductive-inductive approach, incorporating both conventional and di-
rected content analysis [53-55]. Four experienced researchers trained in
qualitative coding (AEK, AM, KM and AJK) coded interview content
using open coding at the question level. Discrepancies were then dis-
cussed between coders until consensus was reached. All questions re-
garding transcription content and language were resolved by
reviewing the original recorded interview. Identified implementation
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determinants were summarized by domain, adherence level (above/
below median) and encounter service type (ED vs urgent care) using
the Consolidated Framework for Implementation Research (CFIR)
[56,57]. The CFIR framework consists of five domains from which we
used four to categorize determinants to implementation effectiveness,
including individual (clinical characteristics), intervention (diagnosis
and treatment protocol for acute LBPwithout red flags), external setting
and inner setting (organization context). The implementation domain
was not explored specifically in this study. Coding was performed
using a spreadsheet program (Excel, Microsoft, Washington, USA).

3. Results

From January 1–June 30, 2023, 1047 Intermountain Health em-
ployed or affiliated clinicians at the 22 adult EDs and 27 adult UCs
cared for 8047 patient encounters involving acute LBP with no red
flags. 29% of acute LBP patient encounters included an imaging order
(ED: 43%; UC: 18%) and 5% included a PT order (ED: 7%; UC: 4%)
(Table 2). During the study period, 125 physicians in the pilot market
submitted 672 referrals to the spine navigator for follow up care of
acute LBP, representing 8.35% of the total system acute LBP encounters
without red flags during the 6months study period. The bubble plot dis-
tribution of imaging and PT order rates by clinician is reflected in Fig. 1.
The population of acute LBP patients with no red flags treated by the
study population was 50% male. Mean acute LBP patient age was
42 years (SD: 16) (Table 3). 17 ED and 13 UC professionals participated
in semi-structured interviews from July 1, 2023 – September 30, 2023
(Fig. 2). These professionals represented 6% of the overall study popula-
tion (ED: 5%;UC: 7%)with consistent order rates and patient population
characteristics as compared to the full study population (Table 4).

The implementation determinants identified through the qualitative
analysis are organized below according to the four in-scope CFIR do-
mains. The physician/APP setting, imaging adherence, and PT adherence
rate are indicated in paratheses belowwith a ‘↑‘to indicate performance
above the median and a ‘↓‘to indicate performance below the median
for the provider population (Imagingmedian: 40% ED, 15.5% UC; PTme-
dian: 0% ED and UC), respectively. Expanded tables with CFIR determi-
nants are available in the Supplemental File.

3.1. ED and UC clinician characteristics

All clinicians, regardless of service location and adherence level,
were familiar with and could articulate red flags for acute LBP.

“…I define [a red flag] as anything that would make me concerned
about spine infection syndromes…if I had something from the history
that made me concerned about trauma, fracture, spinal cord injury
due to trauma…I would include…not just spinal cord compression syn-
dromes, but also radiculopathy…where there weremotor deficits… on-
cology or neoplasm…those typically would be the red flags.”

[(ED, ↑↑)]

3.1.1. Diagnostic imaging
Individual physician and APP perceptions of when to order diagnos-

tic imaging are influenced by (1) their knowledge and understanding of
care guidelines; (2) their perception of the patient's individual needs
and circumstances, along with (3) practical considerations. Regarding
physician/APP knowledge and understanding of care guidelines, varia-
tion persists across providers as to whether good clinical judgment re-
garding diagnosis of acute LBP requires imaging.

“Before I did my training, I was it was ingrained in me that X rays have
no place in neck or back pain because of the low sensitivity of catching
any kind of pathology….”

[(ED, ↑↑)]
ry of Health and Social Security de ClinicalKey.es por Elsevier en febrero 13, 
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Table 2
Clinician imaging and PT ordering characteristics of all acute LBP encounters at study sites.

Emergency Department Urgent Care Combined

Overall
Encounters for acute LBP treated with no red flags (1/1/2023–6/30/2023), n (%) 3475 4572 8047
Total imaging orders placed, n (%) 1493(43) 827(18) 2320(29)
Total PT orders placed, n (%) 229 (7) 169(4) 398(5)
Median rate, imaging ordering, % (IQR) 40% (0,63) 15.5% (0,27) NA
Median rate, PT ordering, % (IQR) 0.0% (0,0) 0.0% (0,2) NA

Respondents Only n = 30
Respondent encounters for acute LBP treated with no red flags (1/1/2023–6/30/2023), n (%) 178 (38) 294 (62) 472 (100)
Imaging orders placed - respondents only, n (%) 56 (31) 75(26) 131 (28)
PT orders placed - respondents only, n (%) 10 (5) 10 (3) 20 (4)
Median rate, imaging ordering - respondents only, % (IQR) 31 (18,35) 25 (10,38) 25 (17,36)
Median rate, PT ordering - respondents only, % (IQR) 0 (0,7) 0 (0,3) 0 (0,5)

Abbreviations: LBP, low back pain; PT, physical therapy; IQR, interquartile range.
“I like to get an X ray just to be like OK, I covered my bases…”
[(UC, ↓↓)]

Some physicians and APPs believe that they should provide imaging
if the patients request it.

“Mostly…honestly…if they're wanting it…
[(UC, ↓↑)]

“I find that that's good patient care, allowing the patient to have some
decision-making capacity… I think patients sometimes expect to have
test completed when they come and see a physician “

[(UC, ↓↑)]

Patient needs and circumstances that some providers believe re-
quire adaptation in application of imaging guidelines for acute LBP in-
clude age, length of time the patient has been in pain, their ability to
get the pain under control or their perception that the patient will be
unsuccessful in receiving follow up care.

“There's always just higher chance of something unusual, whether it's
musculoskeletal or otherwise, in someone who's…particularly old.”

[(UC, ↓↑)]
Fig. 1.Distribution of imaging and physical therapy (PT) ordering rates for acute low back
pain patients treated by physicians and advanced practice providers in the emergency de-
partment and urgent care.
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“If they're here with amonth of pain, I'mmore likely to do [plain films].”
[(UC, ↑↓)]

“…I can't just call someone and say, hey, admit this, patient [for inpa-
tient care]…if I can't get their pain under control…[I am] almost always
doing MRI, CT imaging.

[(ED, ↑↓)]

“There might be some social factors… if I'm less confident in this pa-
tient's ability to follow up.

[(ED, ↑↑)]

Practical considerations can also impact the decision to image. Some
physicians and APPs expressed concern that failure to image could lead
to a negative patient experience and reflect poorly on their perfor-
mance.

“…Let's say that a patient comes in and I refuse to do an MRI, and I can
cite the data and the guidelines and everything like that…That has been
reflected negatively on me as an individual physician, not the hospital
system and the associated guidelines that are in place.”

[(ED, ↑↑)]
Table 3
Acute low back pain patient demographics.

Characteristics Patients treated by physician
or APP treating 10 or more
LBP patients (N = 8047)

Patients treated by
interviewed physicians
or APP (N = 472)

Age, n (%) 42 (16) 43(16)
18–29 2187 (27) 113 (24)
30–39 1852 (23) 116 (25)
40–49 1491 (18) 82 (17)
50–59 1109 (14) 79 (16)
60+ 1406(17) 82 (17)

Male, n (%) 3994 (50) 223 (53)
Ethnicity
Hispanic 1645 (20) 96 (20)
Not Hispanic 6038 (75) 365(75)
Unknown 362(4) 20 (5)

Race, n (%)
American Indian or

Alaska Native
80 (1) 7 (1)

Asian 163 (2) 8 (2)
Black or African

American
167 (2) 10 (2)

Multiple 59 (1) 2(0)
Native Hawaiian or

Pacific Islander
155 (2) 15 (3)

Patient Declined 376 (5) 13(3)
Unavailable 299 (4) 23 (5)
White 6748 (84) 394 (83)

ry of Health and Social Security de ClinicalKey.es por Elsevier en febrero 13, 
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Fig. 2. Clinician consort diagram.
3.1.2. First-line treatment using PT
Primary determinants of physician and APP willingness to recom-

mend PT as a first-line treatment option include: (1) knowledge regard-
ing the purpose of PT, including its role as a first-line treatment option
and its clinical benefits; and (2) perceptions of patient individual
needs and circumstances as well. Knowledge regarding what PT is and
what it is not varies by providers.

“People need to go to physical therapy in order to retrain their spinal
stabilizers.”

[(ED, ↑↓)]
Table 4
Characteristic of clinician participants in key informant interviews (N = 30) from July 1, 2023

Characteristics

N
Male, n (%)
Hispanic, n (%)
Race:
White, n (%)

Role:
MD/DO, n (%)

Emergency Medicine, n (%)
Family Medicine, n (%)
Sports Medicine, n (%)

PA-C, n (%)
Relationship:
Employed
Affiliated

Count of sites clinician provided ALBP care:
1–2, n (%)
3–4, n (%)
5–6, n (%)
7 or more, n (%)

Number of patients treated for acute LBP with no red flags during measurement period:
Median (IQR)

Abbreviations: MD, medical doctor; DO, doctor of osteopathic medicine; PA-C, physician assist
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“So yeah, so there may be some value and you know the stretching ex-
ercises and heat and cold and so forth and using physical therapy as a
consult.”

[(UC, ↑↓)]

“They can do massage, they can do electric stimulation, they can give
you…exercises to strengthen your core, to prevent any future injury.”

[(UC, ↓ ↓)]

“If they're pain is so severe that they can't even walk upright, then no,
the physical therapy is not going to be very helpful for them.”

[(ED, ↑↓)]

Not all physician and APPs see PT as a first-line treatment for acute
LBP but work with other treatment modalities first before
recommending PT.

“[If] they've had low back pain before they've tried basic stuff…and it's
not working…that's the type of person. Let's step it up. Let's do formal
physical therapy….

[(UC, ↓↑)]

“Let's do thesemedications and see if you have or have any better, and if
not, let's go see physical therapy.”

[(UC, ↓↓)]

Some providers lack knowledge as to when they should refer a pa-
tient for PT.

“Just to be honest, I don't know who to refer and who not to.”
[(ED, ↑↓)]

“If I knew there was a modality…if I had…an immediate place where
they could go and start to get help, then I wouldn't feel as obligated to
do an MRI. I could probably just say…go to physical therapy first and
they can help you from there.”

[(ED, ↑↓)]

“I think a lot of the time I am reluctant to [refer to physical therapy] be-
cause I'm not sure if I'm giving them what they need… If I wrote three
times a week for six weeks, is that all they'll ever get?”

[(ED, ↑↓)]
to September 30, 2023.

Emergency Department Urgent Care All Sites

17 13 30
11 (65) 11 (85) 22 (73)
1 (6) 0 (0) 1 (3)

17 (100) 17 (100) 30 (100)

16 (94) 9 (69) 25 (83)
15 (88) 2 (15) 17 (57)
1 (6) 6 (46) 7 (23)
0 (0) 1 (8) 1 (3)
1 (6) 4 (31) 5 (17)

0 (0) 13 (100) 13
17 (100) 0 (0) 17

10 (59) 9 (70) 19 (63)
7 (41) 0 (0) 7 (23)
0 (0) 2 (15) 2 (6)
0 (0) 2 (15) 2 (6)

9 (6,15) 19 (15, 30) 15 (8, 18)

ant; ICR, interquartile range; LBP, low back pain.
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Provider perceptions of a patient's individual needs and circum-
stances affect their willingness to recommend PT.

“lf I think that I can't reliably give them information andmake sure they
understand it or just takes too much time [then I refer them to physical
therapy].”

[(UC, ↓↓)]

“I always have the conversation with the patient…Physical therapy is a
big time constraint for a lot of patients…If they're older and they're re-
tired, we typically go straight to [physical therapy]. But if they're youn-
ger, which I see a lot of, physical therapy once a week or twice a week is
really difficult.

[(UC, ↓↓)]

This can lead to deferring to the patient's preference in seeking PT.

“I'm sure there's some providers who give a lot more physical therapy
referrals and I tend to do it more in a situation where I think it's going
to be likely useful or really wanted by the patient.

[(UC, ↓↑)]

“If they're interested in physical therapy, absolutely [I will refer them].”
[(UC, ↑↓)]

3.2. Imaging and physical therapy intervention characteristics

Determinants to avoiding early imaging and first-line treatment
using PT focus on the physician and APP's perception of the relative ad-
vantage of action.

3.2.1. Diagnostic imaging
Providers were mixed on their perceptions that they lack the neces-

sary time to educate a patient onwhy imaging is not required, especially
when a patient is persistent that imaging is needed.

“They come and they want things and it becomes a low utility thing to
sit there and try to argue with them over and over again. And it's easier
just to order the testing.”

[(ED, ↑↑)]

“It adds some time, but really not much.“
[(UC, ↓↑)]

“People comewith their own expectations inmind, right? So it definitely
takes a little bit more patient counseling in order to avoid imaging.”

[(ED, ↓↑)]

“And if they're gonna be really upset… I will ultimately get an X-ray if
that's a barrier.”

[(UC, ↓↓)]

“Sometimes patientswill express the desire for an X ray, but I'm usually I
feel like I'm pretty successful in redirecting that concern…

[(UC, ↓↑)]

3.2.2. First line treatment using PT
Knowledge regarding evidence-based benefits of PT varied across

providers, with personal experience as a patient influencing their per-
ceptions of its benefit.
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“Physical therapy does tend to speed up that recovery and also gives you
strategies to prevent recurrence.”

[(ED, ↓↑)]

“I mean literature is mixed in terms of…30-day outcomes. But I think…
during the 30 days…for some people it's beneficial from a mental/
emotional point to be…working towards something.”

[(UC, ↓↑)]

“I'm just going by the data and…physical therapy definitely improves
functional outcomes for patients with low back pain…I definitely have
some patients who feel that it wasn't that helpful.”

[(UC, ↓↓)]

“And having gone through this myself, I know that it works…”
[(ED, ↑↑)]

“I've had injuries and had physical therapy [and] that definitely colors
my expectations of physical therapy…”

[(UC, ↓↑)]

This can come in part because ED and UC providers don't often have
visibility to the results from referring past patients to PT, including
whether they received care and the results of care.

“In urgent carewe almost never get any followup on our patients unlike
primary care…So I'm kind of ambivalent on whether or not that would
be useful on all patients.”

[(UC, ↓↓)]

“it does feel a little bit like a black box that we're sending people too and
just trusting that everything works out well.”

[(ED, ↑↑)]

3.3. External environment characteristics

External factors such as insurance, legality, and current research in-
fluence how providers give care in relation to early imaging and PT re-
ferrals. The variability of health insurance coverage and payment
requirements influence providers understanding of the total cost of
treatment to the patient, affecting the path of care given.

“…insurance makes a big deal… [it's] expensive and I think that's sad
because I actually think that physical therapy will not only help their
acute pain but will prevent chronic problems…”

[(ED, ↑↓)]

“…[Physical Therapy] can be expensive because you pay each visit and
so people that have high deductible plans… we're talking really
expensive.”

[(ED, ↑↑)]

The perception of potential future litigation risks, should they skip
imaging and potentially fail to uncover more significant conditions,
leads providers to opt into imaging.

“I tend to like to get an X-ray because it covers my ***… if I miss a frac-
ture that's been there…”

[(UC, ↓↓)]
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“For example, if a patient comes in and we tell them that they have no
red flags…if something does come back and shows that they had a
lesion that require[s] surgery…they sue me, right?”

[(ED, ↑↑)]

Physicians described a preference for the use of guidelines found in
external resources over internal guidelines; lending the possibility that
external research may not be aligned with current company policies.

“But yeah, as far as trying to getmore claritywith…what's the right im-
age or what's the right physical therapy, we do definitely discuss it as
colleagues and then use some outside resources like Up to Date”

[(UC, ↓↓)]

“I guess I would look that up and see if [Intermountain] has a care
process model for low back pain…”

[(UC, ↓↑)]

3.4. Organizational context

The operations, needs, policies, and resources within a large-scale
healthcare system held major influence over providers decision-
making processes for both imaging and PT referrals. Clinicians provided
commentary on the impact that resources from the individual clinic or
site determines access to immediate imaging.

“…we work in a pretty resource rich setting, which probably makes
it easier to order imaging even when maybe we don't have to.”

[(ED, ↓↑)]

Additionally, the current bed space and other imaging needs at the
site impacts providers decision to order images.

“I don't blame an emergency physician or APP [advanced practice
provider] who just reflexively does that imaging because of the time
pressures that we do have in the [emergency] department.”

[(ED, ↑↑)]

“I have incentive… not to tie up imaging, not to tie up rooms in the de-
partment while we're trying to clear the waiting room…on a busy eve-
ning [it] could take 3 hours to get a CT scan back…”.”

[(ED, ↓↑)]

The proximity of PT resources, and providers knowledge of or rela-
tionshipwith themwithin the system impacts the decision to refer a pa-
tient to PT treatments.

“I'll say, you know, it's 3:00 o'clock in the afternoon, walk down the hall-
way to our physical therapy group right here.”

[(ED, ↑↓)]

“What I would love is to have resources for questions for people that
don't know… people have their individual relationships, but it would
be nice to have a system wide option.”

[(UC, ↓↓)]

Practitioners stated frustrations with the time-consuming nature of
a manual referral process, and perceived lack of a streamlined process
within the Emergency Medicine electronic health record.

“So I do have some of the physical therapy offices that bring…a referral
pad to us and itwill say…just fill in the blanks, but that takes… between
2 to 4minutes to do…and then it's not in themedical record. Unless I get
it scanned in first, which takes another five minutes to do so…I'm not
going to give handwritten anything.”

[(ED, ↑↓)]
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“Having to write out…a referral is just time consuming…”
[(UC, ↓↓)]

“I still have some questions about…what is the best way to refer…”
[(ED, ↑↑)]

“The ED referral system is terrible… there's some barriers that way that
make referral difficult to physical therapy…”

[(ED, ↓↑)]

Disagreements appeared in the inclusion and role of a primary care
physician in the referral process.

“Personally, I don't think they need …the primary care doctor [to] step
in and say hey, they can go to physical therapy.”

[(ED, ↑↓)]

“I feel like having that communication between… the treating physician
and physical therapy is important and so I prefer if the primary care or-
ders it so that they can follow it.”

[(UC, ↓↓)]

One of the largest concerns of physicians and APPs refers to the lack
of a feedback-loop for providers to understand the treatment and bene-
fits the patientwill receive in PT, alongwith little visibility as to the out-
comes of referred patients.

“So if I just put it in the computer, it goes off into outer space and then
disappears…because there will be no follow up from our office.”

[(UC, ↓↓)]

“I don't get a lot of feedback from it, so I don't know. I assume it works
great, but i don't know…”

[(ED, ↑↑)]

“It's like buying a present for someone but never getting to see them
open it…I think it's an opportunity for emergency physicians if there
was a way to close the loop and let us know how many future visits
we avoided or… how happy or satisfied a patient was.”

[(ED, ↑↑)]

4. Discussion

This mixed-methods study, including quantitative data on 8047 pa-
tients at 22 EDs and 27 UCs and qualitative data from 30 key informant
interviews of factors across all sites, details determinants to concor-
dance with acute LBP guidelines. This study generally corroborates the
findings of previous research regarding barriers and facilitators to the
use of imaging for acute LBP, extends our knowledge of the specific de-
terminants that influence PT referral, and provides actionable insights
for tailoring implementation strategies to increase adherence to these
guideline components, as part of a larger hybrid effectiveness imple-
mentation trial we are conducting.

Physicians andAPPswere generally familiarwith guidelines and rec-
ommendations for the care of patients with acute LBP without red flags
but there remained significant variability in the practice of ordering im-
aging and referring to PT. Some of this variability appears to relate to
how individual providers weigh the benefits and risks of each: the
cost to patients, the provider's time to implement, available resources,
anticipated patient outcomes, medico-legal implications, and the im-
pact on provider performance outcomes (e.g., patient satisfaction).
Despite consistent recommendations across published guidelines and
National Committee for Quality Assurance HEDIS quality measures,
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the significant variability in imaging and therapy use in this study is
consistentwith prior research and highlights a continued need for strat-
egies to reduce unwarranted variation in a value-based care environ-
ment [7,26-29,58].

There was notable variation among interviewed physicians re-
garding what PT encompasses, how PT interventions are applied to
help patients with LBP, and confusion around the technical aspects
of making a referral. This has meaningful implications for implemen-
tation efforts around early access to PT for acute LBP, as many ap-
proaches do not address the lack of fundamental knowledge of PT
among healthcare providers. PT is often referenced generically in re-
search and in healthcare as though it is a singular treatment that is
applied. Rather, PT is a broad and varied doctor-level discipline, and
physical therapists work with patients across the lifespan and across
neuromusculoskeletal conditions to improve movement, function,
and quality of life [59]. Lentz et al. recently called for a common lan-
guage standard in PT research to include a minimum set of character-
istics like timing of care, mode of access, and order of treatment to
better identify the specific mechanisms by which PT delivers value,
which may reduce monolithic descriptions [60]. Future implementa-
tion efforts and advocacy work involving PT should not ignore the
persistent variability in physician and APP understanding of the PT
discipline.

Prior efforts to improve guideline concordance for both imaging
rates and PT referral have had varied success with interventions in-
cluding best-practice alerts and quality scorecards [7,28]. Al-hihi
et al. found best practice alerts successful in reaching a goal of 90%
adherence to HEDIS appropriate use of imaging standards. How-
ever, in the Delitto et al. TARGET Trial, while best practice alerts to
identify high-risk patients using a stratified management approach
for acute LBP were successful at doubling the PT referral rate for
high-risk patients, nearly half of the patients did not receive an ap-
propriate referral and the trial was unsuccessful at reducing the
proportion of patients that transitioned to chronic LBP nor at im-
proving self-report disability [7]. One reason may be due to “alert
fatigue” with high override rates and desensitization to alerts that
limit their potential impact [61]. This suggests that future imple-
mentation efforts should be multifactorial to address patient expec-
tations, physician and APP behaviors and beliefs, and alignment of
both financial and non-financial incentives for patients, providers,
and health systems.

One implementation strategy that has been successful in oncology
and chronic diseasemanagement is the use of clinical navigators to facil-
itate guideline concordance and alleviate the burden on physicians [62-
64]. Use of navigation for LBP management, including PT-first compo-
nents, ismore novel but is currently being explored in several health sys-
tems and in research to steer patients towards high-value services early
in the LBP episode [65-67]. Navigation for spine pain has the potential to
address several of the barriers identified by emergency department/ur-
gent care physicians and APPs in this study, including the desire for
someone to follow-up with patients, difficulties with placing PT orders,
need for systematic feedback loops, and lack of time to provide patient
education. Intermountain Health is currently piloting a nurse navigation
model for spine pain, which is the focus of a hybrid-effectiveness imple-
mentation trial that this mixed-methods analysis supports.

This study is not designed to establish causal relationships but is use-
ful for guiding implementation. Our measurements of physician guide-
line concordancemay havemis-estimated actual concordance behavior
given the reliance on clinical documentation within the electronic
health record. We did not examine implementation determinants at
all sites, nor did we interview all frontline clinicians. Although we com-
piled a large sample of key informants, participants self-selected based
upon willingness and availability though participants' patient charac-
teristics were consistent with the overall patient study population.
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While responses appeared frank, we cannot rule out the fact that partic-
ipant statementswere influencedby the researchers' institutional align-
ment as health system employees. The use of PT referral as an element
of guideline concordance is not an explicit component of most LBP
guidelines but rather a proxy for several consistently recommended in-
terventions including spinal manipulation, supervised exercise, and ed-
ucation [68-70]. PT referral is reliably captured in the electronic health
record but does not guarantee receipt of the intended guideline
components.

The study has several strengths, including the use of guideline con-
cordance data to evaluate performance and guide sampling; qualitative
methodological rigor; a large sample size with diverse viewpoints
across locations and roles and geographies; and a theory-informed in-
strument to facilitate questioning. The results of this study suggest
that future implementation strategies to achieve high concordance
should (1) ensure clear definitions of what constitutes PT, (2) optimize
workflows for placing PT referrals; and (3) implement a reliable and ac-
cessible measurement system. These results are actionable and will in-
form a hybrid implementation-effectiveness trial to measure the effect
of these implementation strategies on concordance with acute LBP
guidelines and on clinical outcomes.
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