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Abstract

Objective. Low back pain is one of the most common reasons for which people visit their doctor. Between 12% and
15% of the US population seek care for spine pain each year, with associated costs exceeding $200 billion. Up to
80% of adults will experience acute low back pain at some point in their lives. This staggering prevalence supports
the need for increased research to support tailored clinical care of low back pain. This work proposes a multidimen-
sional conceptual taxonomy. Methods. A multidisciplinary task force of the ACTTION-APS-AAPM Pain Taxonomy
(AAAPT) with clinical and research expertise performed a focused review and analysis, applying the AAAPT five-
dimensional framework to acute low back pain. Results. Application of the AAAPT framework yielded the following:
1) Core Criteria: location, timing, and severity of acute low back pain were defined; 2) Common Features: character
and expected trajectories were established in relevant subgroups, and common pain assessment tools were identi-
fied; 3) Modulating Factors: biological, psychological, and social factors that modulate interindividual variability
were delineated; 4) Impact/Functional Consequences: domains of impact were outlined and defined; 5)
Neurobiological Mechanisms: putative mechanisms were specified including nerve injury, inflammation, peripheral
and central sensitization, and affective and social processing of acute low back pain. Conclusions. The goal of apply-
ing the AAAPT taxonomy to acute low back pain is to improve its assessment through a defined evidence and
consensus-driven structure. The criteria proposed will enable more rigorous meta-analyses and promote more gen-
eralizable studies of interindividual variation in acute low back pain and its potential underlying mechanisms.
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Introduction

Acute low back pain is one of the most common reasons
for adults to seek medical care. Between 12% and 15% of
the US population seek care for acute low back pain each
year, with associated costs exceeding $200 billion [1-3].
Activity-limiting acute low back pain can lead to increased
work absence and high health care utilization, resulting in
a vast economic burden on individuals, families, communi-
ties, governments, and industries [4-6]. Activity-limiting
acute low back pain has a worldwide lifetime prevalence
of about 39% and an annual prevalence of 38% [7].
Although many patients recover spontaneously, proper
evaluation can guide treatment and improve outcomes
[8-12]. A majority of those who experience acute low
back pain develop recurrence of these symptoms [13].

Since 2000, low back pain has been listed on the World
Health Organization’s leading causes of worldwide dis-
ability, rising in the ranking from 18th to 13th [14]. In the
United States, low back pain has been reported as the lead-
ing cause of disability [15]. Despite increasing prevalence,
low back pain remains poorly understood from mechanis-
tic, diagnostic, and treatment perspectives. While the
National Institutes of Health (NIH) has developed re-
search standards for chronic low back pain, acute low
back pain with or without lower extremity pain does not
have a defined classification system in research and/or clin-
ical care. The absence of such a framework limits the
assessment of acute low back pain and a better under-
standing of treatment responsive phenotypes.

The focus of this working group was developing mul-
tifaceted criteria that move beyond simple diagnostic
coding to better characterize acute low back * lower ex-
tremity pain clinical presentation and enhance research
approaches. The NIH Task Force on Research Standards
for Chronic Low Back Pain concluded that a major chal-
lenge for improved understanding of chronic low back
pain is the ambiguity of the taxonomy for this diagnosis
within many research studies, limiting the creation of
clinical or research standards [16]. This challenge is
reflected in the acute low back pain domain as well. The
goal of this project is to curate the existing literature and
enhance understanding of the acute low back pain =*
lower extremity pain dimensional taxonomy for clinical
and research applications moving forward.

The goal of applying the ACTTION-APS-AAPM Pain
Taxonomy (AAAPT) acute pain taxonomy to acute low
back pain is to improve its assessment through a defined
evidence and consensus—driven structure [17]. The spec-
trum of causes of low back pain is far-reaching and
includes potential pathology from almost every organ sys-
tem. In an effort to remain consistent with a recently
published ACTTION-APS Pain Taxonomy (AAPT) manu-
script on spine-related chronic low back pain [18], our in-
terdisciplinary and multidisciplinary working group of
clinician scientists developed a consensus to define the
broad concept of low back pain into four separate acute

lumbosacral spine-related pain subtypes. A narrative re-
view and synthesis were performed to support the distinct
categorizations of these subtype conditions and to develop
a working taxonomy for clinical and research use. While
there are several overlapping domains across these condi-
tions, the proposed taxonomy was developed by the work-
ing group to best subclassify them within the general
AAAPT taxonomical structure. The criteria proposed will
enable more rigorous meta-analyses and promote more
generalizable studies of interindividual variation in acute
low back pain and its potential underlying mechanisms.
This emerging classification system will also enhance cur-
rent efforts toward data standardization while advancing
understanding of acute lumbosacral spine-related pain
through enhanced generalizability of research efforts.

Methods

A collaborative effort between the Analgesic, Anesthetic,
and Addiction Clinical Trial Translations, Innovations,
Opportunities, and Networks (ACTTION), the
American Pain Society (APS), and the American
Academy of Pain Medicine (AAPM) was initiated and
formed the ACTTION-APS-AAPM Pain Taxonomy
(AAAPT) [17]. This effort was intended to develop a
common language and taxonomy for a broad group of
acute pain conditions. As a part of the AAAPT, a work-
ing group (WG) of six physicians and nursing professio-
nals with expertise in research, education, and clinical
management of acute lumbosacral spine-related pain
convened in Washington, DC, in November 2017. Two
additional individuals (SM, DE) were unable to attend
and participated following the meeting. The goal of the
WG was to specifically and methodically address issues
around the assessment, study, and treatment of acute low
back pain and related lower extremity pain. Before the
in-person meeting, WG members were provided with
taxonomy templates and background articles [19-21].
Each member of the WG conducted her or his focused
narrative literature review, with special attention to their
particular area of expertise (i.e., preclinical or clinical re-
search, pharmacologic/interventional lumbosacral spine
care, surgical lumbosacral spine care, biopsychosocial
modulators of pain) and based on taxonomy dimension.
Before the in-person meeting, the WG discussed topical
areas of importance through conference calls and e-mail
exchanges, and a consensus was reached. Based on exten-
sive discussions among the WG members, the topic of the
narrative review focused upon the broad criterion of clas-
sifying acute low back pain. A secondary goal in creating
this research taxonomy was to maintain clinical rele-
vance, expanding the impact of the classification.

At the in-person meeting, WG members summarized
data and discussed their application with respect to the pre-
viously published five AAAPT dimensions for acute pain:
1) core criteria, 2) common features, 3) modulating factors,
4) impact/functional consequences, and 5) neurobiological
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mechanisms [17]. The literature review performed by the
WG members before the meeting revealed a broad group of
definitions and identified highly common conditions.
Given the spectrum of diagnoses related to acute low back
pain, the WG adapted the AAAPT dimensions into the fol-
lowing subtypes: 1) acute lumbosacral pain (axial low back
pain), 2), lumbosacral radiculopathy, 3) lumbosacral radic-
ular pain, and 4) lumbar neurogenic claudication. Pediatric
populations (age <18), cancer pain, fracture, infection,
trauma, lumbosacral spine surgery, heterotopic ossifica-
tion, myelopathy, and spinal cord injury or compression
were excluded from the classification system. Differential
diagnoses for these acute pain conditions included pirifor-
mis syndrome, vascular claudication, meralgia paresthetica,
widespread pain, cluneal neuralgia, and other myofascial
pain syndromes.

Dimensional criteria for the larger AAAPT framework
were evaluated based upon subcriteria relevant to acute
low back-related pain in the literature. Dimension 1, fo-
cusing on diagnoses, had several important criteria. Key
differential domains included inciting event and causa-
tion, timing of symptoms, anatomical location, and in-
volved tissue type. Dimension 2 evaluated based on signs,
radiological findings, neurological exam findings, provo-
cation test exam findings, neurophysiological testing, and
symptoms. Dimension 3 included demographics, low
back pain-specific defined comorbidities, other pain con-
ditions, treatments, and measures of physical, psycholog-
ical, and social functioning, as outlined in the NIH
chronic low back pain standards [16]. The working
group felt it was important to align with existing research
standards to allow broader interoperability of the crite-
ria. Reflecting key pain-related NIH PROMIS measures
[22], this dimension included biopsychosocial factors,
sociodemographic variables, and treatments as modulat-
ing factors. Dimension 4 included similar variables to
Dimension 3 for evaluation including demographics,
comorbidities, treatments, and functional status, but ex-
panded to evaluate pain interference. Dimension § was
evaluated for tissue-based mechanisms, pain processing,
and genetic components.

An initial presentation of findings was made to other
acute pain WGs during the in-person AAAPT meeting to
align definitions and categories among the dimensions
and across other acute pain types. Consensus agreement
of the AAAPT participants was reached for these condi-
tions and definitions, as has been done with other
AAAPT WGs [23,24]. Knowledge gaps were identified,
and strategies to translate findings into research and clin-
ical practice were formulated.

Results

Definition of Acute Low Back Pain
The Acute Low Back Pain WG chose to use the definition
for chronic low back pain developed by the NIH Task

Force on Research Standards [16] to guide the definition
of acute low back pain. We defined low back pain as
pain involving or derived from structures in the lumbosa-
cral region between the lower posterior margin of the rib
cage and the horizontal gluteal fold. We recognized that
the NIH Task Force defined chronic low back pain as
pain that is present on half the days or more in six
months. Therefore, a history for acute low back pain had
to include pain that is present on less than half the days
of six months. This definition allows for intermittent/
recurring or constant pain.

Acute Lumbosacral Pain

Dimension 1: Core Diagnostic Criteria

The history of acute lumbosacral pain, also known as
acute axial low back pain, must include pain in the area
between the lower posterior margin of the rib cage and
the horizontal gluteal fold (Figure 1) [16]. Lower extrem-
ity pain may be present in patients with lumbosacral pain
but is not necessary for the diagnosis and may represent a
distinct pathologic process with a separate etiology. In
addition to the appropriate time course and location
listed above, for the diagnosis of acute lumbosacral pain
to be met, the inciting tissues may include pathology re-
lated to the lumbar facet joints, sacroiliac joints, interver-
tebral discs, lumbar spinal nerves, muscles, ligaments,
tendons, and other bony structures of the lumbosacral
spine. Neurophysiologic testing such as electromyogra-
phy (EMG), nerve conduction studies (NCS), and skin/
nerve biopsy may have no abnormal findings. The WG
definition does not require neurologic deficits related to
their lumbosacral spine condition. Finally, a key exclu-
sion criterion for this definition of acute lumbosacral
pain was lumbosacral spine surgery within the preceding
three-month period. The AAAPT core diagnostic criteria
for acute lumbosacral pain are summarized in Table 1.

Dimension 2: Common Features

The key feature of acute lumbosacral pain is patient-
reported pain of any descriptive quality that can be either
nociceptive  and/or nociplastic per International
Association for the Study of Pain (IASP) definitions [25].
Acute lumbosacral pain is generally described as dull,
throbbing, aching, stabbing, sharp, gnawing, nagging,
and annoying [26]. Clinical examination of the low back
region can include hyperalgesia and/or allodynia, with
the potential for decreased range of motion (ROM) of
the lumbar spine and pain with ROM testing.
Provocation maneuvers may elicit pain in the low back
region that correlates with the anatomic structure of in-
terest. Acute lumbosacral pain may or may not have ra-
diographic of pathology. Pain may be
spontaneous (at rest) or evoked (with changes in activity
or position).

evidence
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Figure 1. Low back or lumbosacral region (highlighted) between the lower posterior margin of therib cage and the horizontal glu-

teal fold.

Dimension 3: Modulating Factors

For Dimension 3, the focus is on the “preexisting phenom-
ena” that may serve as modulators for acute lumbosacral
spine pain conditions. The WG identified the following
subgroups of potential modulating factors across all in-
cluded conditions: demographics, medical comorbidities,
treatments, functional status (including physical and psy-
chological parameters), and a history of other pain diag-
noses (Table 2). The NIH Research Standards for Chronic
Low Back Pain criteria were incorporated after WG dis-
cussion into the AAAPT criteria for acute lumbosacral
pain to improve alignment of future acute low back pain
and chronic low back pain data sets [16].

Demographic Factors

Increasing age and female sex have ben associated with a
higher incidence of acute lumbosacral pain in most pub-
lished literature [27-32]. Racial and ethnic differences
have been shown to influence the development of acute

lumbosacral pain, with white and black subjects having a
higher incidence than Hispanic, Native American, and
Asian/Pacific Islanders [27,30]. Very few studies have in-
vestigated the impact of marital status as a risk factor. A
single study suggested that there was an increased preva-
lence in people who were married as opposed to single
individuals [27]. Lower educational achievement and so-
cioeconomic status were identified in a few publications
as risk factors for the development of acute lumbosacral
pain [2,29,33,34]. No studies were identified regarding
the influence of employment status and litigation as risk
factors for the development of acute lumbosacral pain,
although they may play a role in chronicity of painful
conditions [35]. Occupational factors such as work—fam-
ily imbalance, physically or psychologically strenuous
work, sedentary work, whole-body vibration, low social
support in the workplace, job dissatisfaction, and work-
ers’ compensation status have all been associated with
development of acute lumbosacral pain [2,29,31-33,36].
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Table 1. Diagnostic criteria for acute lumbosacral pain

1. Pain is reported in the lumbosacral spine region, defined as the space between the lower posterior margin of the rib cage and the horizontal gluteal

fold

2. Pain is intermittent/recurring or constant for less than half the days in 6 months

3. Clinical signs and symptoms that indicate that the pain pathology is related to one or more of the following musculoskeletal structures:

Lumbar facet joints
Sacroiliac joints

Lumbar intervertebral discs
Lumbosacral muscles
Lumbosacral ligaments

~ e A0 T

Lumbosacral tendons

g. Other bony structures of the lumbar spine
4. No neurologic deficits (sensory, motor, or reflexes) are present
EMG/NCS will have no abnormal findings

“

6. Radiographic evidence of pathology of the structures listed above may or may not be present*

EMG = electromyography; NCS = nerve conduction study.

*While not required to meet Core Diagnostic Criteria, this may be used to support classification.

Table 2. Modulating factors

Demographics Comorbidities Treatments Functional Status Other Pain Dx:
Age (>18 yo) BMJ/truncal obesity Psychology/CBT Baseline disability/WC Headache
Gender ETOH use Injections Physical Widespread pain
Race Opioid use Previous ablation Emotional Abdominal pain
Ethnicity Smoking Physical therapy Social satisfaction Extremity pain
Marital status Psychiatric dx Nonopioid medications Pain expectation
Education Illicit drug use Catastrophizing
Employment status Musculoskeletal Chores
Litigation Congenital stenosis Walking

Genetic Stairs

Pregnancy ADLs

NSAID intolerance Errands/shop

Depression Sleep

Anxiety

ADLs = activities of daily living; BMI = body mass index; ETOH = alcohol; Dx = diagnoses; NSAID = nonsteroidal anti-inflammatory drugs; PT = physical

therapy; WC = workers’ compensation.

Medical Comorbidities

Increased body mass index and the classification of obe-
sity are reported as a strong predictor and risk factor for
the development of acute lumbosacral pain [29,37]. No
studies have investigated alcohol use as a modulator, but
strong evidence implicates tobacco use in its development
[29,31,37]. The chronic use of opioid medications, illicit
drug use, and nonsteroidal anti-inflammatory drugs
(NSAIDs) have not been reported as risk factors for the
development of acute lumbosacral pain [38]. Anxiety
and depression have been closely linked to the risk of de-
veloping acute lumbosacral pain [39-42]. Genetic predic-
tors of recovery from acute lumbosacral pain have also
been explored and include polymorphisms and allele-
based associations with OPRM1 rs1799971 and MMP9
rs17576 [43]. Alterations in pain-related gene expression
have also been discovered in patients with acute lumbo-
sacral pain compared with healthy controls [44].

In addition to influencing the development of acute
lumbosacral pain, individual patient factors can impact
outcomes. Smoking status, anxiety, and depression have
been shown to negatively alter recovery trajectories

[37,45,46]. Clinical implications include optimization of
these comorbidities at presentation to improve pain out-
comes and prevent pain chronification [39,46,47].

Psychosocial Status

Increased life stress is a risk factor for the development
of acute lumbosacral pain [29]. Pain catastrophizing,
fear avoidance, and history of lifetime traumatic events
can influence the development of acute pain states, play-
ing a key role in the recovery trajectory of acute lumbo-
sacral pain. This condition can have a profound
influence on a person’s physical, psychological, and so-
cial well-being. For example, anxiety, depression, anger,
fatigue, kinesiophobia, and fear of chronic pain are
common responses to acute lumbosacral pain and can
impact a patient’s pain experience and recovery. While
less frequently reported, a variety of aspects of social
functioning appear to amplify the broader experience of
pain. Several studies suggest that a more restricted social
attachment approach is associated with greater distress
[48], greater pain catastrophizing [49], lower self-
efficacy to decrease pain [50], more disability due to
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pain [51], and greater pain sensitivity [52]. Conversely,
protective factors like resilience, high self-efficacy, and
positive affect may decrease the risk or severity of acute
lumbosacral pain [53].

Other Pain Diagnoses

Inclusion of other pain diagnoses such as myofascial pain
in the classification aligns with the minimal data set of
the NIH research standards for chronic low back pain
[16]. While there may be additional pain conditions that
are relevant for acute lumbosacral pain characterization
(such as diffuse amplified musculoskeletal pain syndrome
and fibromyalgia), the current focus of this taxonomy
does not strongly support their inclusion as specific co-
morbid lumbosacral pain conditions at this time.

Treatments

Treatments (both physical, educational, and psychologi-
cal) have the opportunity to positively impact the pain
trajectory and recovery in patients with acute lumbosa-
cral pain conditions. Identifying at-risk patients (e.g.,
anxious or depressed patients, patients with high cata-
strophizing and low self-efficacy) in order to tailor treat-
ments and provide personalized analgesia can provide
the opportunity to improve outcomes. For many patients,
early recognition and educational intervention improve
pain outcomes [54,55].

Dimension 4: Impact and Functional Consequences
Dimension 4 evaluates the downstream impact of acute
lumbosacral pain on functioning in the physical, social,
psychological, and vocational domains. Leveraging
PROMIS outcomes as a reference guide, the WG identi-
fied subgroups of potential factors to consider, including
demographics and functional status (including physical
and psychological parameters) and pain interference
outcomes.

Demographics

Acute lumbosacral pain negatively impacts a patient’s
likelihood of returning to work; however, the trajectory
of recovery and return to work can be improved by early
intervention, education, multidisciplinary care, and by
addressing psychological and affective disturbances (such
as catastrophizing, fear avoidance, anxiety, and depres-
sion) [4,29,46,54,56,57].

Functional Status/Pain Interference Outcomes

Increased life stress, pain catastrophizing, anxiety, de-
pression, and fear avoidance can influence the develop-
ment of acute pain states, as discussed in Dimension 3.
However, these can be a consequence of the acute lumbo-
sacral pain experience and may influence recovery and
disease prognosis. The presence of these negative con-
structs and affective states can decrease the likelihood of

a positive and meaningful recovery from acute

lumbosacral pain and can play a role in the transition
from acute to chronic pain [40,41,46,47,54,58-63].
Finally, pain interference may negatively influence func-
tional status, including the domains of sleep, walking, ac-
tivities of daily living, or sexual activity.

Dimension 5: Putative Pain Mechanisms

Understanding the mechanistic pathways that contribute
to acute lumbosacral pain may help guide treating clini-
cians in a logical and multimodal approach to analgesia.
It is important to note that acute lumbosacral pain with
no previous lumbosacral pain episodes can occur in
many patients; however, it is also very possible that
patients with a history of chronic lumbosacral pain can
experience acute exacerbations of this pain and that the
putative pain mechanisms listed in the following para-
graphs are likely true for both patient scenarios [64].
Identifying sources of potential nociceptive sensitization
(e.g., both peripheral and central) may provide a
“blueprint” of treatment options. Focusing on dampen-
ing or reducing these areas of sensitization to improve
the trajectory of recovery from the acute pain episode
could potentially prevent the development of chronic
pain [65]. Acute lumbosacral pain frequently results
from a variety of pathophysiological or anatomic altera-
tions of numerous tissue types, including lumbar verte-
bral bodies, intervertebral discs, lumbar spinal nerves,
lumbar facet (zygapophyseal) joints, lumbar ligamentous
or vascular structures, lumbar musculature, or sacroiliac
joints. Furthermore, alterations in pain processing, both
peripherally and centrally, affect the ultimate perception
of acute lumbosacral pain (Table 3).

Different subsets or combinations of these tissue alter-
ations may be involved depending on the pathogenesis,
including but not limited to acute disc herniation, acute
annular tear, acute spondylolysis or pars interarticularis
stress reaction, zygapophyseal (facet) joint extension
stress, Schmorl’s node end plate disruption, and muscle
contusions. Acute processes involving these structures
may occur; however, nociceptive activation of preexist-
ing previously nonpainful age-related degenerative
changes may lead to acute lumbosacral pain as well. True
nociceptive mechanisms are typically tissue-based, in-
cluding congenital or induced anatomic alterations of
non-nerve tissue spinal anatomic structures. Underlying
collagen-vascular disorders can contribute to the devel-
opment of acute lumbosacral pain [28,29,66,67].

Pain processing alterations in the peripheral and cen-
tral nervous system are associated with acute pain condi-
tions. Mechanical or structural pathology (e.g., disc
protrusion or herniation, facet joint or pars interarticula-
ris stress reaction, annular tear) triggers the development
of edema and local cellular abnormalities [68]. With
these local changes, there is increased production of pro-
inflammatory cytokines in the spinal cord, which leads to
the expression of multiple algesic mediators and
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Table 3. Putative neurobiological mechanisms

Tissue-Based Mechanisms

Pain Processing

Genetic Components

Collagen vascular disordersInflammatory mechanisms

Central mechanismsPeripheral mechanisms

Polymorphisms and allele-based associations

heightened nociceptive activity. Peripheral T cells and
macrophages cross the blood-brain barrier into the pa-
renchyma of the spinal cord, causing further increased
neuroimmune activation and peripheral sensitization
[68]. Peripheral sensitization results from the local action
of inflammatory mediators on the peripheral terminals of
high-threshold nociceptive sensory neurons [69]. The de-
sensitization and hyperpolarization of low-threshold
mechanoreceptors in combination with sensitization of
high-threshold mechanoreceptors leads to behavioral
sensitization [70]. These actions activate intracellular sig-
naling pathways that lead to phosphorylation of ion
channels and receptors on the nociceptive terminal mem-
brane, which reduces threshold and increases excitability
[71,72]. This hypersensitivity reduces the intensity of the
peripheral stimulus needed to activate nociceptors at the
site of inflammation (primary hyperalgesia). Once the
source of the inflammation subsides, the peripheral sensi-
tization process should de-escalate. It has been well de-
scribed that these peripheral sensitization processes
contribute to central nervous system inflammatory and
signaling events. These events contribute to the develop-
ment of central sensitization and maintenance of pain
in the days to weeks after an acute lumbosacral pain
episode [73].

Central sensitization is a form of central nervous system
neuroplasticity that amplifies pain signaling [74]. Initially,
the plasticity is produced first by the intense firing of nox-
ious peripheral stimuli and the consequent synaptic activ-
ity generated therein in the dorsal horn neurons [75].
Alterations in preexisting proteins in the dorsal horn neu-
rons are produced, increasing the trafficking of ion chan-
nels and receptors to the membrane and changing their
function. Some hours after the onset of acute pain and tis-
sue injury, there is altered gene transcription in sensory
neurons and in the spinal cord that augments the release
and action of excitatory neurotransmitters and reduces in-
hibitory neurotransmitters [75,76]. Central sensitization is
an abnormal persistent response to a normal sensory input
and may result in a transition to chronic pain in addition
to the spread of sensitivity beyond the original site of injury
[77]. After induction of central sensitization, the respon-
siveness of neurons increases sufficiently in that normally
ineffective synaptic inputs, including those elicited by non-
noxious stimuli or high-threshold mechano-sensitivity,
activates pain transmission neurons [70,78].

Psychological modifiers (e.g., depression, anxiety)
likely interact with functional connectivity in pain-
relevant higher brain centers that could magnify incom-
ing nociceptive signals [79]. In addition, stress-related

hormones or neurotrophic factors may increase and im-
pact inflammatory processes in the periphery [80,81].

Acute Painful Lumbosacral Radiculopathy
Dimension 1: Core Diagnostic Criteria

Acute painful lumbosacral radiculopathy includes unilat-
eral or bilateral lower extremity pain accompanied by
numbness, weakness, and/or abnormal reflexes in the
lower extremity. Lumbosacral pain (axial low back pain)
may or may not be present along with the radiculopathy.
Lumbosacral radiculopathy is related to axonal conduc-
tion block of the spinal nerve(s) or roots (e.g., most com-
monly compression of the lumbar spinal nerve(s) due to
one or more of a variety of lumbosacral spine pathologic
conditions and less commonly due to vascular infarction
or autoimmune damage), resulting in objective physical
examination findings. Weakness results from blockade of
motor fibers and numbness from blockade of sensory
fibers. Diminishment of deep tendon reflexes results from
either motor or sensory block [82]. Although pain is not
required to establish the diagnosis of lumbosacral radi-
culopathy, the WG included radicular pain and termed
the condition painful lumbosacral radiculopathy. The
AAAPT core diagnostic criteria for this condition are
summarized in Table 4.

Dimension 2: Common Features

The key feature of acute painful lumbosacral radiculop-
athy is patient-reported pain of any descriptive quality
that can be characterized as neuropathic and/or nocicep-
tive by the International Association for the Study of
Pain (IASP) [25]. Painful lumbosacral radiculopathy can
be bilateral or unilateral. Typical descriptors that are
used for acute painful lumbosacral radiculopathy include
burning, numb, shooting, and stabbing [83]. Pain may be
spontaneous (at rest) or evoked (with changes in activity
or position). Clinical examination over the previously de-
fined low back region may include hyperalgesia to nox-
ious stimuli and allodynia to non-noxious stimuli, with
the potential for decreased range of motion (ROM) of
the lumbosacral spine and pain with ROM testing.
Patients with acute painful lumbosacral radiculopathy
will have neurologic deficits including diminished sensa-
tion (proprioception, fine touch, and temperature), mo-
tor strength, and reflexes in areas served by the nerves of
the lumbosacral spine. Provocation maneuvers such as
the Lasegue test (straight leg test) may elicit pain in the
lower extremity that suggests lower lumbosacral nerve
involvement [67,84]. The Ely test (reverse straight leg
raise) may elicit pain in the lower extremity, suggesting
upper lumbar nerve involvement [67,84]. Acute painful
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Table 4. Diagnostic criteria for acute painful lumbosacral radiculopathy

Pain is reported in unilateral or bilateral lower extremities

EMG/NCS abnormalities

N s wbdbe

teal fold*

Pain is intermittent/recurring or constant for less than half the days in 6 months
Clinical signs and symptoms that indicate that the pain pathology is related to compression of the lumbar spinal nerves
Neurologic deficits including diminished sensation (proprioception, fine touch, and temperature), motor strength, and/or reflexes

Radiographic evidence of nerve compression consistent with patient symptoms and findings from the physical exam (CT or MRI)
Pain may also be reported in the lumbar spine area, defined as the space between the lower posterior margin of the rib cage and the horizontal glu-

CT = computed tomography; EMG = electromyography; MRI = magnetic resonance imaging; NCS = nerve conduction study.

*While not required to meet Core Diagnostic Criteria, this may be used to support classification.

lumbosacral radiculopathy may have radiographic evi-
dence of nerve compression or inflammation consistent
with the findings from the physical
Neurophysiologic testing such as EMG and NCS will
likely show abnormal findings; however, if the pain and
neurologic deficits have been present for less than six
weeks, EMG/NCS may be normal [85].

€xam.

Dimension 3: Modulating Factors

Obesity is both a common comorbid condition and a risk
factor for the development of acute painful lumbosacral
radiculopathy [86,87]. There is no clear association be-
tween this condition and other medical comorbidities;
however, the most prevalent health issues in this acute
pain condition likely overlap with the common comor-
bidities seen in a chronic low back pain and middle-aged
population including osteoarthritis and depression
(Table 2) [88,89]. As in acute lumbosacral pain, it may
be true for acute painful lumbosacral radiculopathy that
early recognition and intervention improve pain out-
comes [54,55]; however, no studies have been performed
to identify this in acute painful lumbosacral radiculop-
athy. There are some data that suggest that epidural ste-
roid injections can be beneficial in the short term [90].
Genetics may play a role in modulation, but current prac-
tice does not reflect widespread genetic testing [43,91].

Dimension 4: Impact and Functional Consequences

Few studies have been performed looking at the impact
and consequences of acute painful lumbosacral radicul-
opathy; however, limitations in daily activities, reduced
quality of life, sleep disturbances, and anxiety and mood
disorders are consequences of chronic painful radiculop-
athy [92,93]. Frequent consequences of chronic painful
lumbosacral radiculopathy include sleep disruption, lack
of energy, difficulty concentrating, drowsiness, and an in-
ability to work, engage in hobbies, or interact socially
[18]. A major limitation in the present body of knowl-
edge is a lack of data on the impact and consequences of
the acute painful lumbosacral radiculopathy experience.

Dimension 5: Putative Pain Mechanisms
Acute painful lumbosacral radiculopathy may arise fol-
lowing an inciting event that causes mechanical or

inflammatory injury or from entrapment related to disc
herniation or foraminal stenosis [94]. Disc herniation is
the most common cause of nerve root impingement when
a structural correlate is identified (80-89%). Other
causes may include synovial cyst formation, facet joint
overgrowth, and spondylolisthesis with segmental insta-
bility [95,96]. Additionally, nerve tissue alterations can
lead to both nociceptive and neuropathic pain. In acute
painful lumbosacral radiculopathy, mechanical nerve
and vascular compression can lead to neuropathic pain
symptoms [29,66,67,97-100]. Release of calcitonin
gene-related peptide (CGRP) and Substance P after nerve
injury leads to neurogenic inflammation. Neurogenic in-
flammation occurs by acting to increase the epithelial
permeability of local capillaries, allowing movement of
immune cells into the area of tissue injury [101-103]. As
with acute lumbosacral pain, pain-processing alterations
in the peripheral and central nervous system are associ-
ated with acute painful conditions and likely play a role
in acute painful lumbosacral radiculopathy (Table 3).

Acute Lumbosacral Radicular Pain

Dimension 1: Core Diagnostic Criteria

The history for acute lumbosacral radicular pain includes
unilateral or bilateral lower extremity pain. Low back
pain may or may not be present along with the radicular
pain. Importantly, radicular pain differs from acute lum-
bosacral radiculopathy in that it is not accompanied by
neurologic deficits. For the diagnosis of acute lumbosa-
cral radicular pain, the inciting tissues may include pa-
thology related to the lumbar facet joints, sacroiliac
joints, intervertebral discs, muscles in the lumbosacral re-
gion, and lumbar spinal nerve(s). The AAAPT core diag-
nostic criteria for acute lumbosacral radicular pain are
summarized in Table 5.

Dimension 2: Common Features

The key feature of acute lumbosacral radicular pain is
patient-reported pain of any descriptive quality charac-
terized by the International Association for the Study of
Pain (IASP) as nociceptive, neuropathic, and/or nociplas-
tic [25]. This pain exists in either the unilateral or bilat-
eral lower extremities and/or the low back region as
defined by the NIH Task Force [16]. Typical pain
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Table 5. Diagnostic criteria for acute lumbosacral radicular pain

1. Pain is reported in unilateral or bilateral lower extremities

Pain is intermittent/recurring or constant for less than half the days in 6 months
3. Clinical signs and symptoms that indicate that the pain pathology is related to the:

a. Lumbosacral facet joints

b. Sacroiliac joints

c. Lumbar intervertebral discs
d. Lumbosacral spinal nerve(s)

EMG/NCS will have no abnormal findings

N ok

gluteal fold*

No neurologic deficits (sensory, motor, reflexes) are intact and unchanged from baseline

Radiographic evidence of pathology of the structures listed above may or may not be present*
Pain may also be reported in the lumbosacral spine area, defined as the space between the lower posterior margin of the rib cage and the horizontal

EMG = electromyography; NCS = nerve conduction study.

*While not required to meet Core Diagnostic Criteria, this may be used to support classification.

descriptors that are used for lumbosacral radicular pain
include burning, shooting, and stabbing. Pain may be
spontaneous (at rest) or evoked (with changes in activity
or position). Clinical examination over the previously de-
fined low back region can but does not have to include
hyperalgesia to noxious stimuli or allodynia to non-
noxious stimuli, with the potential for decreased ROM
of the lumbar spine and pain with ROM testing. Acute
lumbosacral radicular pain may or may not have radio-
graphic evidence of pathology that correlates with the
findings from the history and physical
Neurophysiologic testing such as EMG and NCS will be
without abnormalities.

€xam.

Dimension 3: Modulating Factors

Obesity is both a common comorbid condition and risk
factor for the development of acute lumbosacral radicu-
lar pain [86,87]. There is no clear association between
acute lumbosacral radicular pain and other medical
comorbidities. However, similar to acute painful lumbo-
sacral radiculopathy, the most prevalent health issues in
this acute pain condition likely overlap with the common
comorbidities seen in a chronic low back pain and
middle-aged population including osteoarthritis and de-
pression (Table 2) [88,89]. As in acute lumbosacral pain
and painful radiculopathy, it may be true that early rec-
ognition and educational intervention about pain and
neuroscience improve pain outcomes [54,55]; however,
no studies have been performed to identify this in acute
lumbosacral radicular pain. Few studies have been per-
formed to determine if interventional pain procedures for
the treatment of acute lumbosacral radicular pain alter
the trajectory of patients with acute pain or if pain relief
by these measures affects the acute-to-chronic pain tra-
jectory. There are some data that suggest that epidural
steroid injections can be beneficial in the short term for
acute lumbosacral radicular pain [90].

Dimension 4: Impact and Functional Consequences
Few studies have been performed looking at the impact
and consequences of acute lumbosacral radicular pain;

however, limitations in daily activities, reduced quality
of life, sleep disturbances, and anxiety and mood disor-
ders are associated with chronic lumbosacral radicular
pain [92,93]. As with painful lumbosacral radiculopathy,
sleep disruption, lack of energy, difficulty concentrating,
drowsiness, and an inability to work, engage in hobbies,
or interact socially are commonly correlated with acute
lumbosacral radicular pain [18]. A major limitation in
the present body of knowledge is a lack of data on the
impact and consequences of the acute lumbosacral radic-
ular pain experience.

Dimension 5: Putative Pain Mechanisms

Acute lumbosacral radicular pain may arise following an
inciting event that causes mechanical or inflammatory in-
jury or from entrapment related to disc herniation or fo-
raminal stenosis but does not result in conduction
blockade, as with lumbosacral radiculopathy [94]. As
with acute lumbosacral radiculopathy, disc herniation is
the most common cause of nerve root impingement when
a structural correlate is identified (80-89%), and other
causes may include synovial cyst formation, facet joint
overgrowth [95], spondylolisthesis with segmental insta-
bility [96], and chemical irritation from intradiscal in-
flammatory mediators [82]. In acute lumbosacral
radicular pain, the underlying mechanism has features of
both an inflammatory and neuropathic response. Nerve
root injury or compression is associated with release of
inflammatory mediators that sensitize peripheral noci-
ceptors [104]. Mechanical causes can exist in the form of
herniated disc fragment, foraminal stenosis, or root trac-
tion that can then lead to structural changes that cause
edema and local cellular abnormalities [68]. As with
acute lumbosacral pain and acute painful lumbosacral
radiculopathy, pain-processing alterations in the periph-
eral and central nervous system are associated with acute
painful conditions and likely play a role in acute lumbo-
sacral radicular pain. Increased production of proinflam-
matory cytokines in the central nervous system induces
increased expression of multiple pronociceptive media-
tors, and augmented afferent input from the sensitized
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Table 6. Diagnostic criteria for acute lumbosacral neurogenic claudication

1. Pain is reported in unilateral or bilateral lower extremities

Pain is intermittent/recurring or constant for less than half the days in 6 months
3. Clinical signs and symptoms that indicate that the pain pathology is related to the compression of the lumbar or sacral spinal nerves in the central

canal of the lumbosacral spine?

4. Pain and neurologic deficits are evoked with walking or standing and are relieved with sitting or position change

5. Neurologic deficits including diminished sensation (proprioception, fine touch, and temperature), motor strength, or reflexes that worsen with

standing and walking and are relieved with sitting or change in position

6. EMG/NCS is unlikely to have abnormal findings

Radiographic evidence of nerve compression consistent with patient symptoms and findings from the physical exam (CT or MRI)

8. Pain may also be reported in the lumbosacral spine area, defined as the space between the lower posterior margin of the rib cage and the horizontal

gluteal fold*

CT = computed tomography; EMG = electromyography; MRI = magnetic resonance imaging; NCS = nerve conduction study.

*While not required to meet Core Diagnostic Criteria, this may be used to support classification.

peripheral nociceptors may lead to heightened respon-
siveness of neurons in the central nervous system, which
is a proposed mechanism for central sensitization in ra-
dicular conditions [69,94]. Additionally, peripheral sensi-
tization mechanisms lead to enhanced perception of both
spontaneous and evoked radicular symptoms (Table 5)
[105].

Acute Lumbosacral Neurogenic Claudication
Dimension 1: Core Diagnostic Criteria

The history for acute lumbosacral neurogenic claudica-
tion includes bilateral lower extremity pain that may or
may not include low back pain and may be accompanied
by subjective or objective findings of numbness, weak-
ness, or abnormal reflexes. No published duration of
time exists to define acute vs chronic lumbar neurogenic
claudication. For the diagnosis of acute lumbosacral neu-
rogenic claudication, the inciting tissue will include pa-
thology related to the lumbar and/or sacral spinal
nerve(s) (e.g., compression of lumbar spinal nerve[s] due
one or more of a variety of lumbar spine conditions, usu-
ally central spinal canal stenosis at any of the lumbar lev-
els). The AAAPT core diagnostic criteria for acute
lumbosacral neurogenic claudication are summarized in

Table 6.

Dimension 2: Common Features

The key feature of acute lumbosacral neurogenic claudi-
cation is patient-reported pain of any descriptive quality
that can be characterized by the International
Association for the Study of Pain (IASP) as neuropathic
and/or nociceptive [25]. This pain exists in the bilateral
lower extremities and/or the low back region, as defined
by the NIH Task Force [16]. Typical word descriptors
that are used for acute lumbosacral neurogenic claudica-
tion include cramping, burning, aching, numbness, weak-
ness, and heaviness [106]. Clinical examination over the
previously defined low back region can but does not have
to include hyperalgesia to noxious stimuli and allodynia
to non-noxious stimuli, with the potential for decreased
ROM of the lumbar spine and pain with ROM testing. A
hallmark of acute lumbosacral neurogenic claudication is

that pain and/or neurologic deficits are evoked with
walking or standing and are relieved with sitting or posi-
tion change, including flexion of the lumbar spine. Acute
lumbosacral neurogenic claudication will have radio-
graphic evidence of spine canal stenosis consistent with
the patient’s history and physical [107].
Neurophysiologic tests such as EMG and NCS are un-
likely to be abnormal.

exam

Dimension 3: Modulating Factors

Increased body mass index and the classification of obe-
sity are reported as a strong predictor and risk factor for
the development of acute lumbosacral neurogenic claudi-
cation due to lumbosacral spinal stenosis [108]. Tobacco
use has been reported as a risk factor for the development
of acute neurogenic claudication [108]. Increasing age
has been associated with lumbosacral spinal stenosis, and
the average age of clinical presentation of patients with
neurogenic claudication is 60-65 vyears [108-111].
Approximately 32% to 50% of older patients with
chronic neurogenic claudication have coexisting diseases,
including hypertension, gastrointestinal issues, other
joint disorders, heart disease, diabetes, and depression
[110,111]. Occupational factors such repetitive spinal
stress have been associated with acute neurogenic claudi-
cation due to lumbar spinal stenosis [108]. Other factors
such as congenital or other musculoskeletal conditions
(e.g., congenital spinal stenosis, spondyloarthropathies)
are likely risk factors for the development of acute lum-
bosacral neurogenic claudication (Table 2) [112].

Dimension 4: Impact and Functional Consequences

The reduced independent mobility experienced by
patients with acute lumbosacral neurogenic claudication
due to spinal stenosis can significantly impair their ability
to provide care to themselves. As the primary difficulty
of the condition is elicited by ambulation, this leads to
disruption of regular activities around the household and
recreational activities, such as hobbies, sports, or social
interactions [113-115]. The downstream effects of these
physical limitations, loss of independence, and reduction
in participation in social events and hobbies can lead to



Taxonomy for Acute Low Back Pain

2671

depression, social isolation, and feelings of sadness in
patients with acute lumbosacral neurogenic claudication
[113-115].

Dimension 5: Putative Pain Mechanisms

There is a combination of degenerative, age-related find-
ings that leads to lumbosacral spinal stenosis including
alterations of the intervertebral discs, vertebral body
osteophytes, ligamentum flavum, and facet joints that
collectively lead to a narrowing of the space around the
neurovascular structures within the central spinal canal
[116]. These degenerative changes may eventually lead to
cauda equina compression and dysfunction, which is as-
sociated with increased intraspinal compartment pres-
sures [117]. Localized inflammation due to compression
leads to sensitization of the nerve roots and cauda
equina, reduced arterial blood flow and venous conges-
tion may result in reversible ischemic changes, and dila-
tion of venous structures can contribute to nerve root
compression and additional perfusion deficits [107].
Collectively, these mechanisms will eventually lead to
structural damage to the cauda equina lumbar and sacral
nerve fibers (Table 4) [118].

Discussion

One of the challenges of treating acute low back pain is
the lack of agreement in terminology and classification of
the conditions within the nonspecific terms of “acute”
and “low back pain.” We have therefore defined acute as
pain that is intermittent or constant for less than half the
days in a six-month period. We defined low back pain as
pain involving or derived from structures in the lumbosa-
cral region between the lower posterior margin of the rib
cage and the horizontal gluteal fold. This work proposes
an organizational classification taxonomy aligned with
existing research standards to meaningfully move our un-
derstanding of acute low back pain forward. Significant
differences in modulating factors, impact, and neurobio-
logical mechanisms may exist, but our current literature
does not rigorously classify them in the biological, social,
or psychological domains. This work proposes the next
iterative step forward to provide a framework for study
design and clinical data collection. Possible avenues for
use of this taxonomy may be the development of an acute
low back pain data registry or testing new treatments in
defined subgroups presented here.

Adoption of this systematic approach to classifying
acute low back pain will enhance our ability to design re-
search studies and provide clinical care that connect to a
larger collection of data. By establishing standardized
classification, identification of individual factors and pat-
terns impacting pain outcome will become feasible.
Creating the framework for analyzing results across the
translational spectrum provides scaffolding for larger
analysis of pooled data. The classification reflects the

ongoing shift in pain research from diagnosis-based clas-
sification to a system reflecting the complex biopsychoso-
cial factors impacting acute pain. Mapping painful
conditions related to the lumbosacral spine to the
AAAPT dimensions creates an opportunity to design and
support interventions that will help further refine classifi-
cation and research. Although our WG mirrored the par-
adigm provided in the AAAPT taxonomy, we also strove
to provide an overarching set of diagnostic criteria for
acute low back pain for broader application and second-
ary data analysis. Limitations associated with the taxon-
omy are the known gaps in literature to fully understand
mechanisms and modulating factors associated with
acute low back pain. Future work is needed to validate
this taxonomy. However, the focus of this work is to cre-
ate a classification that will address this limitation and
lay the foundation for future investigations with data
that are able to be combined and compared with other
studies.

Advances in translational acute low back pain are
evaluating intersections of pain and other predictive fac-
tors. Future work incorporating individual biopsychoso-
cial, economic, and geographic factors may leverage this
AAAPT dimensionality as we further evaluate acute spine
pain. The evidence at this point for acute low back pain
shows benefit for multidisciplinary pain treatment, but
not necessarily comparative superiority due to lack of
granularity [119]. For larger-scale acute spine-related
pain research, the Quebec Low Back Pain Cohort is pro-
posing to build on work of existing international cohorts
to expand data collection to include biomechanical, epi-
genetic, genetic, and neuroanatomical characteristics,
which would address many of the Dimension 3, 4, and 5
gaps in knowledge [120]. At the environmental level, oc-
cupational factors influencing acute low back pain may
include work—family imbalance, exposure to a hostile
work environment, and job insecurity [36]. At the mech-
anistic level, the COMT rs4680 genotype and indepen-
dent COMT expression have been demonstrated to have
an association with the transition from acute to chronic
low back pain, although the time frame for wider genetic
testing may not support regular use [121]. Acute low
back pain patients and controls demonstrated lower fatty
acid amide hydrolase and transient receptor potential
cation channel subfamily V member 1 (TRPV1) mRNA
expression compared with chronic low back pain
patients [122]. The relationship between acute phase in-
flammatory response and recovery outcomes is in the
early stages, but there is a potential connection between
high inflammation (measured by increased levels of C-re-
active protein and interleukin) and good recovery, com-
pared with high tumor necrosis factor paired with
depressive symptoms, which is associated with poor re-
covery [123]. The majority of these studies align with the
anatomical and chronological framework defined by this
WG and support future directions for research and di-
mensional study of acute lumbosacral spine-related pain.
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Conclusions

It deserves mention that the taxonomy presented here
should be considered a “living taxonomy,” in that it will
likely undergo further testing and refinement. We antici-
pate that further validation, refinement, and adaptation
of this taxonomy will require the time and effort of many
within and outside of the AAAPT Low Back Pain WG.
Nonetheless, the WG believes that this first iteration of
the acute lumbosacral spine-related pain taxonomy and
the ones that will follow will help resolve the heterogene-
ity in the classification and research of acute low back
pain.
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