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IMPORTANCE Low back pain is defined as pain localized below the costal margin and above
the inferior gluteal fold, with or without leg pain. Low back pain affects approximately
619 million people worldwide and is the leading cause of years lived with disability worldwide.
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OBSERVATIONS Approximately 90% of patients presenting for care with low back pain have
nonspecific low back pain, which is defined as low back pain that is not associated with
specific spinal disorders (such as lumbar radiculopathy, lumbar spinal stenosis, vertebral
fracture, axial spondyloarthritis, infection, or malignancy). Low back pain is classified as acute
if the duration is shorter than 6 weeks, subacute if the duration is 6 to 12 weeks, and chronic
when the duration is longer than 12 weeks. The age-standardized prevalence of low back pain
is higher in females (9330 per 100 000) than in males (5520 per 100 000). The prevalence
of low back pain increases with age, peaking at approximately 85 years. Risk factors for low
back pain include obesity, depressive symptoms, occupational exposures (eg, heavy lifting),
tobacco use, chronic disease (eg, diabetes), and previous low back pain. Acute nonspecific
low back pain is usually self-limited, and approximately 72% of individuals recover by 12
months. Prognosis is less favorable for chronic nonspecific low back pain, but 42% of patients
recover within 12 months. Initial management of patients with low back pain of any duration
includes reassurance that serious underlying disease is unlikely, discussion about the
expected time course of recovery, and the recommendation to remain physically active.
Patients should be encouraged to continue their usual activities (including work), avoid
prolonged rest, and be advised to self-manage their condition, which consists of
symptom-relief strategies (such as heat application) and activity pacing (maintaining or
gradually increasing usual activities and work). For patients with acute nonspecific low back
pain, first-line therapies include heat application, spinal manipulation, massage, and
acupuncture (typically provided by physical therapists, chiropractors, acupuncturists, and
massage therapists) as well as nonsteroidal anti-inflammatory drugs (NSAIDs; such as
ibuprofen) and skeletal muscle relaxants (such as cyclobenzaprine). For chronic nonspecific
low back pain, first-line therapies include exercise of any type, psychological therapies

(eg, cognitive behavioral therapy), or combined multidisciplinary approaches (such as pain
management programs and integrated exercise and psychological care) along with spinal
manipulation, massage, and acupuncture. NSAIDs should be considered as second-line
therapy for chronic nonspecific low back pain.

CONCLUSIONS AND RELEVANCE Low back pain is a leading cause of disability worldwide. Acute
nonspecific low back pain is often self-limited, whereas chronic nonspecific low back pain has
a less favorable prognosis. For patients with acute nonspecific low back pain, first-line
treatments include selected nonpharmacological therapies and medications (such as NSAIDs
and skeletal muscle relaxants). For patients with chronic nonspecific low back pain, first-line
treatment consists of exercise, psychological therapies (such as cognitive behavioral
therapy), and combined multidisciplinary care.
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ow back pain is defined as pain located below the costal mar-

gin and above the inferior gluteal folds, with or without leg

pain and is the leading cause of years lived with disability
worldwide, affecting people of all ages.! Approximately 1in 4 US
workers report low back pain,? with mean lifetime prevalence of ap-
proximately 40% in adults.® In primary care, fewer than 10% of low
back pain cases are due to specific spinal causes (such as lumbar ra-
diculopathy due to disk herniation or spinal stenosis), other diag-
noses (such as vertebral fracture), inflammatory disease (such as axial
spondyloarthritis),* vertebral malignancy (such as metastatic dis-
ease), infection (such as vertebral osteomyelitis), or cauda equina
syndrome.” When no specific cause is identified, low back pain is
termed nonspecific low back pain. Nonspecific low back pain is usu-
ally classified as acute when the duration is shorter than 6 weeks,
subacute when the duration is 6 to 12 weeks, and chronic when the
duration is longer than 12 weeks. This review summarizes current
evidence on the epidemiology, pathophysiology, clinical evalua-
tion, prognosis, and treatment of nonspecific low back pain in the
outpatient setting (Box 1).

Methods

We searched PubMed from January 1, 2005, through February 10,
2026, for English-language randomized clinical trials, cohort stud-
ies, and systematic reviews and/or meta-analyses using the term non-
specific low back pain. We reviewed the most recent clinical prac-
tice guidelines published by the World Health Organization (WHO),®
the American College of Physicians (ACP),” and the UK National In-
stitute for Health and Care Excellence (NICE),® and examined the
reference lists of relevant articles. Of 1428 records identified, 108
wereincluded, consisting of 50 meta-analyses, 18 randomized clini-
cal trials, 15 systematic reviews, 13 prospective cohort studies, 8 in-
ternational guidelines, 3 Delphi consensus studies, and 1 cross-
sectional study. We prioritized randomized clinical trials that tested
efficacy of clinically practical interventions.

|
Epidemiology and Risk Factors

The Global Burden of Disease study,” an international program that
estimates disease prevalence and disability worldwide, estimated
that 619 million individuals worldwide had low back pain in 2020.
The age-standardized prevalence was higher in females compared
with males (9330 per 100 000 vs 5520 per 100 000).° The preva-
lence of low back painincreases with age, peaking around 85 years.®
Other factors associated with higher prevalence include obesity
(odds ratio [OR], 1.5[95% Cl, 1.2-1.91),'° depressive symptoms (OR,
1.6 [95% Cl,1.3-2.0])," and occupational exposures (such as heavy
lifting) (OR, 110 [95% Cl, 1.01-1.20] per 10 kg lifted) (absolute rates
notavailable).”” Additional risk factors include tobacco use,™ chronic

diseases (such as diabetes or asthma)," and prior low back pain."”

Pathophysiology

The process by which nonspecific low back pain develops and per-
sists remains unclear. The term nonspecific low back pain implies no
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Box 1. Frequently Asked Questions About Nonspecific
Low Back Pain

What is nonspecific low back pain?

Nonspecific low back pain is defined as pain below the costal
margin and above the inferior gluteal folds. Nonspecific low back
pain does not have clinical features suggestive of a specific
underlying condition (such as radiculopathy, spinal stenosis, axial
spondyloarthritis, fracture, infection, or malignancy) or referred
pain from nonspinal structures (such as kidney, gastrointestinal,
pelvic, or vascular conditions).

When should diagnostic imaging be performed for patients

with nonspecific low back pain?

Routine imaging with radiography, computed tomography, or
magnetic resonance imaging is not recommended for patients
with nonspecific low back pain of any duration because these tests
do not improve clinical outcomes and may identify incidental
findings that lead to additional testing and unnecessary
interventions. Imaging should be reserved for patients with severe
or progressive neurological deficits (such as motor weakness,
saddle anesthesia, or urinary retention) or signs or symptoms of
serious conditions (such as cancer, infection, fracture, or cauda
equina syndrome).

What are first-line treatments for patients with acute

and chronic nonspecific low back pain?

Initial management for acute and chronic nonspecific low back
pain includes advice and education to support self-management,
reassurance, and encouragement to remain active. For acute low
back pain, when additional treatment is needed,
nonpharmacological therapies (such as superficial heat, spinal
manipulation, acupuncture, or massage) may provide short-term
pain relief. Nonsteroidal anti-inflammatory drugs and skeletal
muscle relaxants may be considered when pain limits function. For
chronic low back pain, first-line treatment is self-management,
exercise, and psychological therapies delivered alone or as part of
multidisciplinary biopsychosocial care. Other nonpharmacological
therapies (such as spinal manipulation, massage, or acupuncture)
may provide modest short-term benefit.

known pathoanatomical cause'® and the pain is not associated with
specific spinal disorders (such as lumbar radiculopathy, lumbar spi-
nal stenosis, vertebral fracture, axial spondyloarthritis, infection, or
malignancy). Approximately 90% of patients presenting for care with
low back pain have nonspecific low back pain that is conceptual-
ized as a heterogeneous condition related to biological factors (such
as dysfunction of muscles, joints, or ligaments of the back; Figure 1)
in addition to psychological factors (such as depression, anxiety, and
negative beliefs about low back pain),"” social and occupational fac-
tors (such as workplace demands and low job control), and socio-
economic disadvantage.'” The interaction of these factors and their
contribution to low back pain varies among individuals, reflecting
the personal, context-dependent nature of low back pain and the
heterogeneity in symptoms and response to treatment.'®

. |
Clinical Presentation

Patients with low back pain typically present with pain and activity-
related functional limitation, including difficulty bending, lifting, walk-
ing, or tolerating prolonged sitting or standing, and a reduced ability
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Figure 1. lllustrations of Lumbar Spine Anatomy
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Pathophysiology of low back pain

Approximately 90% of low back pain is diagnosed as nonspecific
low back pain, with no reliably identified pathoanatomical cause.
Nonspecific low back pain is associated with heterogenous factors
¢ Dysfunction of muscles, joints, and ligaments of the spine
¢ Psychological factors such as depression, anxiety,
and pain-related fear
« Social and occupational factors such as workplace demands,
low job control, and socioeconomic disadvantage >

5%-10% of low back pain is caused by lumbar radiculopathy
or spinal stenosis.

<1% of lower back pain is caused by vertebral fracture, axial
spondyloarthritis, vertebral infection, malignancy, and
referred pain from visceral or vascular conditions.
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In most patients with low back pain, no pathoanatomical cause can be reliably
identified. Although multiple lumbar spine structures, including muscles, fascia,
ligaments, tendons, facet joints, neurovascular elements, vertebrae, and

intervertebral disks may generate pain, reliable methods to identify the specific
pain-generating structure are lacking. Rarely, damage to these structures (such
as through trauma or infection) results in specific low back pain.

to perform tasks at work and at home.’®-?' Pain, localized between
the costal margin and inferior gluteal folds, may radiate into the but-
tock or thigh without a dermatomal distribution. Approximately 30%
of patients do not recall a precipitating event, and 76% report a prior
episode of low back pain.'#?

Symptoms often worsen with movement or sustained pos-
tures and improve with rest or position change. Coexisting cardio-
vascular, metabolic (eg, diabetes), and mental health conditions
(eg, depression) are estimated to be present in 72% of patients with
nonspecific low back pain.232*

|
Clinical Evaluation and Diagnosis

Adiagnosis of nonspecific low back painis made after excluding spe-
cific spinal and nonspinal disorders as causes of the pain.?>2® This
evaluation includes a focused history and physical examination to
determine the likelihood of specific underlying disorders and to as-
sess for the presence and degree of neurological involvement. Lum-
bar radiculopathy or spinal stenosis accounts for 5% to 10% of ini-
tial presentations of low back painin primary care. Vertebral fracture,

jama.com
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axial spondyloarthritis, vertebral infection, and malignancy as well
as referred pain from visceral or vascular conditions each occur in
fewer than 1% of patients with low back pain.”

Patient History
Clinicians should ask patients with low back pain about symptom du-
ration, distribution, frequency, exacerbating and relieving factors, and
the associated effects on daily activities.?” The history should in-
clude questions about previous low back pain episodes and prior treat-
ment (including treatment response) as well as factors associated with
persistent pain and disability, including psychosocial factors such as
pain-related fear (ie, fear of movement due to anticipated pain), de-
pressive symptoms, and occupational factors (such as workplace com-
pensation issues and workplace dissatisfaction),?®2° to guide diag-
nosis, prognosis, and treatment selection. Screening tools that include
these factors can be used during initial evaluation to assist with prog-
nostic risk stratification and therapy selection, but their accuracy var-
ies and should complement clinical judgment and contextual factors
(Table1).303>

The possibility of low back pain due to problems outside the
spine (such as hip pathology), pain referred from other areas, visceral
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origin (such as pancreatitis), and vascular diseases (such as periph-
eral artery disease) or viral syndromes should be considered.
Clinicians should also ask about clinical features (known as red
flags) that increase the likelihood of cancer, vertebral fracture, and
infection; for axial spondyloarthritis, additional diagnostic investi-
gation and specific treatment may be required (Figure 2).%° Indi-
vidual signs and symptoms often have limited diagnostic value for
identifying serious underlying pathology, but several characteris-
tics meaningfully increase the probability of vertebral fracture, in-
cluding older age (=70 years; posttest probability, 9% [95% Cl, 3%-
25%]), severe trauma (such as a fall from a height or a motor vehicle
crash; posttest probability, 11% [95% Cl, 8%-16%]), and corticoste-

Estimates individual probability (0%-100%) of developing
chronic pain. Most useful to identify patients at low risk
for transitioning to chronic pain, supporting reassurance

and limiting unnecessary referral.
Uses early pain intensity and change over time to estimate

high) to guide treatment selection and intensity. Designed
individual likelihood (0%-100%) of rapid recovery. May

indicate increased for primary care to support targeted use of
assist short-term prognosis discussions and reassurance.

persistent pain-related work disability. May help guide

early referral and workplace-focused interventions,

Stratifies patients by psychosocial risk (low, medium, or
particularly in occupational settings.

Identifies patients at low, moderate, or high risk of

psychologically informed care.

[ . .o
E roid use for 6 months or longer (posttest probability, 33% [95% Cl,
2 10%-67%]), and osteoporosis.>® A history of cancer increases the
S likelihood of spinal malignancy (posttest probability, 33% [95% ClI,

o 5 5 22%-46%)).3°
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S[EEE2 S88E 5382 8882 insidious onset at a younger age (<45 years), morning stiffness last-

ing at least 30 minutes, improvement with exercise but not at rest,
pain alternating between the left and right buttock, and awakening
due to back pain at night. Although data on combinations of red flags
are limited, the presence of multiple features should further in-
crease concern for an underlying diagnosis of serious spinal pathol-
ogy and consideration of further diagnostic evaluation (such as mag-
netic resonance imaging [MRI]).

Although affecting only 0.1% of patients presenting to primary
care,” all with low back pain should be evaluated for rapidly pro-
gressive or severe neurological deficits, including cauda equina syn-
drome (compression of the lumbosacral nerve roots), which typi-
cally presents as new urinary retention or incontinence, saddle
anesthesia, and progressive motor weakness of the lower extremi-
ties. Presence of these findings requires immediate imaging with MRI
and urgent evaluation by neurosurgery.>”

© Indicates how well the model predictions differentiate between individuals with the outcome and those without
the outcome. The C statistic is a measure of the area under a receiver operating characteristic curve.

Pooled analysis>* of 5 studies including 1153

people with acute low back pain treated in
primary care: C statistic, 0.59 (95% Cl,

0.55-0.63).
External validation in 1652 people with acute

low back pain treated in primary care:
C statistic, 0.66 (95% Cl, 0.63-0.69).
External validation in 737 people with acute
low back pain treated in primary care:

Pooled analysis®* of 4 studies including 360
C statistic, 0.71 (95% Cl, 0.63-0.78).

people with acute low back pain treated in
primary care: C statistic, 0.69 (95% Cl,

Discrimination®
0.62-0.76).

Physical Assessment

Important elements of the physical examination include evalua-
tion of spine symmetry, posture, and range of motion, palpation to
differentiate spinal (bone) from paraspinal (soft tissue) tender-
ness, and a general mobility assessment (such as the sit-to-stand test
and assessment of gait) to assess functional limitations.

In patients with back and leg symptoms, the presence of leg pain
following L4, L5, or S1dermatomal distributions together with weak-
ness, dermatomal sensory loss, or reduced reflexes is consistent with
lumbar radiculopathy.®® Physical examination for possible lumbar

Chronic low back pain defined as
pain scale score >2 at 3 mo
without any period of recovery.
pain scale score <1 during the
past week (assessed at 3 mo).

Poor outcome defined as pain
Recovery from pain defined as

scale score 23 at follow-up

(length of pain: 3-6 mo).
Poor outcome defined as pain

Outcome definition®
scale score 23 at follow-up
(length of pain: 3-6 mo).

presentation. However, use of these instruments for longitudinal monitoring or for detecting clinically

Table 1. Prognostic Screening Instruments for Estimating Risk of Poor Recovery at Initial Primary Care Presentation for Acute Nonspecific Low Back Pain

2 The instruments were developed for prognostic risk estimation and should be used at the initial patient
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Figure 2. Algorithm of the Diagnostic Approach for Nonspecific Low Back Pain

Adult patient presents with symptoms of low back pain

« Pain below the costal margin and above the inferior gluteal fold,
with or without leg pain

« Functional limitation (eg, difficulty bending, lifting, walking,
tolerating prolonged sitting or standing)

v

History and physical examination

« Assess low back pain symptoms (eg, duration, location, frequency,
exacerbating and relieving factors, effect on daily activities)

 Determine likelihood of specific underlying disorders (see below)

* Assess presence and degree of neurological involvement (see below)

 Assess psychosocial factors (eg, fear of movement due to anticipated
pain, depressive symptoms, occupational factors)

v

Exclude nonspinal ——>
disorders that cause
low back pain

« Hip pathology (eg, hip osteoarthritis)

« Pain with visceral origin (eg, pancreatitis,
gastrointestinal, kidney/urinary tract, gynecologic)

 Vascular disease (eg, abdominal pulsations,
atherosclerotic risk factors)

« Viral syndrome (eg, systemically unwell)

» Widespread pain from other areas including the spine

Evaluate for signs and symptoms of spine-related pathology that require immediate imaging

Cancer: history of malignancy (such as breast, prostate, or lung) with metastatic recurrence to bone

Spinal infection: new-onset back pain with fever, history of intravenous drug use, immunosuppression, recent infection, or spinal procedure
Cauda equina syndrome: new bladder or bowel dysfunction, saddle anesthesia, persistent or increasing lower motor neuron weakness
Vertebral fracture: history of osteoporosis, prolonged glucocorticoid use (=6 mo), older age (=70 y), or trauma

Progressive neurological deficits: progressive motor weakness or motor deficits at multiple neurological levels

k Immediate imaging indicated J k

Findings do not indicate need for immediate imaging J

v

Immediate spine imaging

Evaluate for signs or symptoms of spine-related pathology for which imaging should be considered

Consider MRI for suspected
 Cancer

* Spinal infection

« Cauda equina syndrome

* Neurological deficits

Radiculopathy: back pain with leg pain, weakness, and/or reduced reflexes in an L4, L5, or S1 nerve root distribution or
positive result on straight leg raise or crossed straight leg raise test

Spinal stenosis: radiating leg pain, older age, or pseudoclaudication

Axial spondyloarthritis: chronic back pain (=3 mo) onset before age 45 y, inflammatory features (eg, significant morning
stiffness >30 min), family history of spondyloarthritis or associated psoriasis, arthritis, or inflammatory bowel disease

Consider radiography k Findings consistent with specific spine-related pathology J LFindings not consistent with specific spine-related pathologyJ
for suspected
 Cancer *

* Vertebral fracture Spine imaging should be considered

Consider CT for suspected
 Vertebral fracture

Consider MRI

if symptoms do not improve after 1-month trial of therapy that
includes education and advice (eg, information about low back pain,
encouragement of physical activity) with nonpharmacological

(eg, exercise) and pharmacological treatment (eg, NSAIDs) as needed

if presentation suggests radiculopathy or spinal stenosis
and patient is eligible for surgery or an interventional procedure

Spine imaging not indicated
* No criteria for immediate imaging are present

* Back pain has improved after a 1-month trial
of therapy

 Patient had previous spinal imaging and there
has been no change in clinical status

Consider radiography and referral to rheumatology
if presentation suggests ankylosing spondylitis

Consider radiography or CT

imaging was not performed

if presentation suggests vertebral fracture and immediate spine

CT indicates computed tomography; MRI, magnetic resonance imaging; NSAIDs, nonsteroidal anti-inflammatory drugs. This diagnostic algorithm has not been

validated in clinical trials.

straight leg raise test was associated with high sensitivity for lum-
bar disk herniation (pooled sensitivity, 0.92 [95% Cl, 0.87-0.95]) but
low specificity (pooled specificity, 0.28 [95% Cl, 0.18-0.40]). The
crossed straight leg raise test (leg pain reproduced when the unaf-
fected legis elevated at an angle of 30° to 70° while the patient lies
supine) was less sensitive (pooled sensitivity, 0.28 [95% Cl, 0.22-
0.35]) but more specific (pooled specificity, 0.90 [95% Cl, 0.85-
0.94]) for diagnosis of lumbar disk herniation.

Symptoms affecting the buttocks, thigh, or leg pain or weak-
ness precipitated by standing and walking that are relieved by sit-
ting or lumbar flexion suggests lumbar spinal stenosis.*°

When Imaging Is Indicated
Routine spinal imaging (ie, radiography, computed tomography,
or MRI) is not recommended for patients with acute and chronic

jama.com
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nonspecific low back pain in the absence of certain clinical fea-
tures (such as history of cancer, fever, trauma, and new bladder or
bowel dysfunction) that suggest serious pathology (Figure 2).257

Degenerative changes of the lumbar spine on plain radio-
graph (eg, disk degeneration, facet arthropathy, and end plate
changes) are common imaging findings and may not be associ-
ated with low back pain.*' A population-based prospective cohort
study of 3369 adults (mean age, 53 years; 51% women) reported
degenerative changes on MRI in 77.8% of participants with low
back pain and in 74.4% without low back pain; the proportion of
people with these findings increased with age (50% of persons
<41 years and >90% of persons >69 years), but was common
among people without low back pain symptoms.* Disk degenera-
tion at any lumbar level among people without low back pain
increased from 38.1% in those aged 41 to 49 years to 58.1% in
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those aged 50 to 59 years and to 81.9% in those aged 60 to 68
years.*!

Lumbar imaging findings of degenerative changes may result
ininappropriate attribution of symptoms to these findings (eg, de-
generative disk disease or disk bulge), potentially resulting in in-
creased patient anxiety, inappropriate diagnosis, and unnecessary
testing and treatments that do notimprove clinical outcomes. 374243

|
Prognosis and Treatment

Acute nonspecific low back pain is usually self-limited, and approxi-
mately 72% of individuals recover by 12 months.*# For chronic non-
specific low back pain, 42% of patients recover within 12 months.**
A systematic review*® of 60 prospective inception cohort studies
thatincluded 17 974 participants with nonspecific low back pain re-
ported that among those with acute low back pain, the mean pain
severity scoreimproved from 56 (95% Cl, 49-62) at inception to 26
(95% Cl, 21-31) at 6 weeks on a pain scale from O to 100, where 100
indicates worst pain (minimal clinically important difference is a
change by 30% from baseline).***” Improvement was also re-
ported among patients with subacute nonspecific low back pain; the
mean pain severity score went from 63 (95% Cl, 55-71) atinception
t029 (95% Cl, 22-37) at 6 weeks on a pain scale from O to 100. The
prognosis for chronic nonspecific low back pain was less favorable
with only small improvements over time; the mean pain severity
score went from 56 (95% Cl, 37-74) at inception to 48 (95% Cl, 32-
64) at 6 weeks, and many patients continued to experience persis-
tent low back pain symptoms at 52 weeks.*®

Guidelines recommend that all patients with nonspecific low
back pain of any duration should receive education and advice
as initial management, consisting of reassurance that serious
pathology is unlikely, advice to remain physically active, and educa-
tion to support self-management (Tables 2 and 3, Figure 3, and
Box 2).26-68:69 |nformation on the outcome measures for pain
severity and disability, including interpretation of effect size,

appears in the eTable in the Supplement.”

Acute Nonspecific Low Back Pain

With or without treatment, patients with acute nonspecific low back
pain typically experience substantial improvement in pain and func-
tion within approximately 6 weeks after symptom onset.*® Initial
management includes patient education, treatment advice, and self-
management strategies (such as activity pacing in which patients are
encouraged to maintain or gradually increase their usual activities
and work). Prolonged rest should be discouraged and can delay
recovery.>®5771

Nonpharmacological Treatments

Spinal manipulation,®® acupuncture,®"2 superficial heat,”® and
massage®® (typically provided by physical therapists, chiroprac-
tors, acupuncturists, and massage therapists) are recommended’
and may provide small, short-term reductions in pain severity. A
meta-analysis® of 15 clinical trials, including 1699 people with acute
nonspecific low back pain, reported that spinal manipulation was as-
sociated with greater improvement in pain severity (mean differ-
ence [MD], -10.0 [95% Cl, -15.6 to -4.3] on scale from 0-100) and
disability (12 trials and 1381 adults; standardized MD [SMD], -0.4

61,62
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[consistent with a small effect size; 95% Cl, -0.7 to -0.07]) com-
pared with sham or other treatments. A meta-analysis® of 2 clini-
cal trials including 100 people with acute nonspecific low back pain
reported that a single session of acupuncture was associated with
greaterimprovement in pain severity (MD, -9.4 [95% Cl, =17 to -1.8]
on scale from 0-100) but there was no significant change in disabil-
ity compared with sham acupuncture. In a meta-analysis®® of 2 clini-
cal trials including 258 people with acute nonspecific low back pain
and compared with oral placebo, heat wrap was associated with a
moderate improvement in pain severity (MD, 1.1[95% Cl, 0.7 to1.5]
on ascale from 0-5 when 5 indicates the worst pain) and disability
(MD, -2.1[95% Cl, -3.2 to -1.0] on a scale from 0-24 when 24 indi-
cates the worst disability). Although recommended by the ACP
guideline,” evidence supporting massage for acute nonspecific low
back pain is limited to 1small trial with 61 participants that showed
statistically significant large improvements in pain severity but no
effects on disability compared with inactive control.6©72

Structured or supervised exercise is not routinely indicated for
acute nonspecific low back pain because it has limited effectiven-

ss.”> Ameta-analysis”® of 11trials that included 1443 patients with
acute nonspecific low back pain reported that exercise (including
aerobic, flexibility, back-specific resistance exercise, or combined ex-
ercise programs) was not associated with significantly greater im-
provement in pain severity (SMD, 0 [95% Cl, -0.1to 0.1]) or disabil-
ity (including 1494 adults; SMD, 0.1[95% Cl, O to 0.2]) compared
with conservative treatment including spinal manipulation, advice,
medication, or usual care.

Early referral for physical therapy may benefit patients with risk
factors for chronic low back pain,”* but feasibility is limited by rela-
tively rapid recovery even without therapy, treatment access, and
costs. Inarandomized clinical trial”# including 220 adults with acute
nonspecific low back pain, early physical therapy (spinal manipula-
tion plus exercise) provided small improvements in disability at 3
months (MD, -3.2[95% Cl, -5.9 to -0.5] on a scale from 0-100 when
100 indicates worse disability) but not pain severity (MD, -0.4 [95%
Cl, -0.8 to 0.1] on a scale from 0-10 when 10 indicates the greatest
pain) and showed no significant differences in disability and pain se-
verity at 1year compared with usual care.

Inarandomized clinical trial*® including 1000 adults with acute
or subacute low back pain who were at medium or high risk of per-
sistent disability (assessed using the STarT Back Tool; Table 1) com-
pared with medical care, more intensive clinician-supported bio-
psychosocial self-management consisting of individualized pain
education, exercise, and cognitive behavioral therapy (CBT) strat-
egies produced a small statistically significant improvement in dis-
ability compared with other guideline-concordant care (MD, -1.2
[95% Cl, -1.9 to -0.5] on a scale from 0-24), but had no significant
effect on pain severity at 1-year follow-up.”® Arisk-stratified care path-
way in which treatment was matched to patient risk of poor prog-
nosis (ie, using the STarT Back Tool*°) showed small, statistically sig-
nificant reductions in disability among patients with low back pain
in 1UK randomized clinical trial including 851 participants (MD, -1.8
[95% Cl, 2.6 to -1.1] on a scale from 0-24).”® However, these re-
sults have not been replicated in other settings,”””2 including in a
US randomized clinical trial”® with 2300 adults who had acute non-
specific low back pain and showed no statistically significant differ-
ence in disability (MD, -2.1[95% Cl, -4.9 to 0.6] on a scale from
0-100) or in use of opioids or imaging compared with usual care.
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Figure 3. Summary of Low Back Pain Treatment Guidelines From the US, UK, and the World Health Organization

American College

Recommended treatments of Physicians (ACP)

ACUTE NONSPECIFIC LOW BACK PAIN

National Institute for Health ACP NICE
and Care Excellence (NICE)

CHRONIC NONSPECIFIC LOW BACK PAIN

World Health
Organization

Advice and education (eg, information
about low back pain, encourage physical
activity, self-management)

Superficial heat (eg, heat wrap)

Exercise (eg, aerobic, strength training,
flexibility, stretching)

Spinal manipulation?®

Massage?

Acupuncture

Psychological therapy (eg, cognitive
behavioral therapy, mindfulness-based
stress reduction)b

NONPHARMACOLOGICAL

Multidisciplinary and/or
multicomponent therapy

Electrotherapy (eg, TENS)

Nonsteroidal anti-inflammatory drugs
(NSAIDs) (ie, ibuprofen, diclofenac,
naproxen, celecoxib)

Acetaminophen

AT
LI

Skeletal muscle relaxants
(eg, cyclobenzaprine, tizanidine,
orphenadrine)

Opioids (eg, oxycodone, tapentadol,
tramadol, buprenorphine, morphine)©

Antidepressants (ie, SSRIs, TCAs)

PHARMACOLOGICAL

Antidepressants (ie, SNRIs)

Antiepileptics (eg, gabapentin, pregabalin)

IHHHH LIV R
e HeE

LI

Systemic steroids (eg, corticosteroids)

1

. Recommended D Conditional recommendation

. Inconclusive/insufficient evidence

. Recommended against D No mention

The recommendations were taken from the US, UK, and the World Health
Organization clinical practice guidelines; the criteria required for the
recommendations are detailed fully in the published guidelines.®® The US
guideline provides recommendations for noninvasive treatments for acute and
chronic low back pain.” The UK guideline provides recommendations for
invasive and noninvasive treatments for acute and chronic low back pain.8 The
World Health Organization guideline provides recommendations for
noninvasive treatments for chronic low back pain.® SNRIs indicate serotonin
and norepinephrine reuptake inhibitors; SSRIs, selective serotonin reuptake
inhibitors; TCAs, tricyclic antidepressants; TENS, transcutaneous electrical
nerve stimulation.

?For conditional recommendations (yellow boxes), treatment must be provided
as part of a treatment package that includes exercise with or without
psychological therapy.

PFor conditional recommendations (yellow boxes), treatment must be provided
as part of a treatment package that includes exercise with or without spinal
manipulation and/or massage.

“For conditional recommendations (yellow boxes), treatment only provided if
other treatments are contraindicated, not tolerated, or have been ineffective
after discussion of known risks and realistic benefits.

Pharmacological Treatments

For patients with low back pain that substantially limits function or
activity, or when nonpharmacological care is not feasible due to lim-
ited access, high cost, or the need for timely symptom relief, first-
line pharmacological options include nonsteroidal anti-
inflammatory drugs (NSAIDs; such as ibuprofen or naproxen) and
skeletal muscle relaxants (such as cyclobenzaprine or tizanidine).”®
Inameta-analysis*® of 4 clinical trials that included 815 patients with
acute nonspecific low back pain, NSAIDs were associated with asmall
statistically significant reduction in pain severity (MD, =7.3[95% Cl,
-11.0to -3.6] onascale from 0-100) compared with placebo. There
was no clear statistically significant difference between selective cy-
clooxygenase-2 inhibitor NSAIDs and nonselective NSAIDs in reduc-
ing pain severity.*® NSAIDs should be used with caution in older
adults and in patients with kidney disease, peptic ulcer disease, or

jama.com
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cardiovascular disease. In a meta-analysis®' of 3 randomized clini-
caltrials that included 1167 patients with acute and chronic low back
pain, there was a statistically significant higher number of partici-
pants with gastrointestinal adverse events reported in the NSAIDs
group compared with placebo (28/702[3.9%] vs 9/465 [1.9%]; rela-
tiverisk, 2.5 [95% Cl, 1.2 t0 5.2]).

Skeletal muscle relaxants (eg, cyclobenzaprine, tizanidine) were
associated with statistically significant but small pain severity reduc-
tions compared with placebo in a meta-analysis*® of 16 trials that in-
cluded 4546 patients with acute nonspecific low back pain (MD, 7.7
[95% Cl,-12.1to -3.3] on a scale from 0-100), but the skeletal muscle
relaxants were associated with an increased risk of adverse events,
particularly sedation, compared with placebo. Benzodiazepines
(eg, diazepam) are not recommended. In addition to the potential for
misuse, physiological dependence, and benzodiazepine use disorder,
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Box 2. Education and Self-Management Messages for Patients
With Nonspecific Low Back Pain

All patients with nonspecific low back pain should receive advice
and education that are tailored to their needs and capabilities to
support self-management. Self-management refers to the
everyday actions patients can take to manage their low back pain
and maintain their usual activities, including symptom-relief
strategies (such as superficial heat) and pacing activity levels
toward meaningful functional goals. Clinicians should provide
guidance on these strategies, which can be reinforced with
evidence-based resources (such as brief written materials).**+”

Understanding low back pain

Patients should be reassured that most low back pain arises from
minor strains of muscles, joints, or ligaments of the back and does
not indicate serious pathology or lasting harm. Fluctuations in pain
intensity are common and do not imply further tissue damage. For
acute nonspecific low back pain, substantial improvement
typically occurs within 6 weeks. For patients with chronic
nonspecific low back pain, clinicians should emphasize that
functional improvement is achievable even if pain does not fully
resolve, and that remaining engaged in valued activities is an
important goal.

Imaging

Clinicians should explain that diagnostic imaging is rarely indicated
for nonspecific low back pain and that imaging frequently
identifies incidental findings such as disk bulges, protrusions,
degeneration, and facet arthropathy that are also common in
people without pain and usually reflect age-related changes rather
than the source of symptoms.

Validating the pain and addressing patient misconceptions
Clinicians should acknowledge that the patient’s pain is real and
distressing, and should elicit beliefs about the cause of symptoms,
correct misconceptions (eg, pain does not equal harm; movement
is safe), and reinforce the importance of maintaining or returning
to usual activities, including a graded return to work or other
meaningful roles. Patients should be reassured that temporary
increases in pain with activity are common and not harmful.

diazepam did not significantly improve disability at 1 week (MD, 0.3
[95% Cl, -2.8 t0 3.5] on a scale from 0-24) compared with placeboin
arandomized clinical trial”® including 114 adults with acute nonspe-
cific low back pain.

Acetaminophen (paracetamol) is not recommended as a single
therapy for low back pain based on a single randomized trial® includ-
ing 1652 adults and reporting that the time to recovery did not signifi-
cantly differ between use of scheduled acetaminophen (1330 mgad-
ministered 3 times per day; medianrecovery of 17 days [95% Cl, 14-19]),
use of as-needed acetaminophen (maximum dose of 4000 mg/d; me-
dian recovery of 17 days [95% Cl, 15-20]), or use of placebo (median
recovery of 16 days [95% Cl, 14-201).8° In ameta-analysis®' including
2 trials, use of systemic corticosteroids (eg, prednisone, methylpred-
nisolone) was not significantly associated with improved pain sever-
ity (MD, 0.6 [95% Cl, -0.4 to 1.7] on a scale from 0-10) for nonspecific
low back pain orimproved function (SMD, -0.1[95% Cl, -0.5 t0 0.3]);
systemic corticosteroids are not recommended.

Use of opioids should be reserved for patients with severe, dis-
abling acute nonspecific low back pain that does not respond to rec-
ommended pharmacological treatments (such as NSAIDs and skel-
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etal muscle relaxants) with prescriptions for short courses (eg, a few
days or less) of immediate-release formulations (such as codeine or
hydrocodone as needed).8? Recommendations vary across guide-
lines; NICE® recommends use of weak opioids such as codeine (with
or without paracetamol) for acute nonspecific low back pain only if
an NSAID is contraindicated, not tolerated, or has been ineffective,
whereas the ACP guideline for acute nonspecific low back pain
makes no recommendation because of insufficient evidence, and the
guideline from the ACP and the American Academy of Family Phy-
sicians for acute musculoskeletal injuries®® recommends against opi-
oids including tramadol. More recent evidence also questions the
benefit of opioids; in a randomized trial®* including 347 adults with
acute low back and neck pain, modified-release oxycodone/
naloxone did not significantly improve pain severity at 6 weeks com-
pared with placebo (MD, 0.5[95% Cl, O to1.1] on a scale from 0-10).

Chronic Nonspecific Low Back Pain

Nonpharmacological treatments are recommended as first-line
therapy for chronic nonspecific low back pain to reduce disability,
improve function, and manage common comorbidities (such as de-
pression) that are associated with poorer prognosis and functional
outcomes.®” Pharmacological treatments are recommended as sec-
ond-line therapies when nonpharmacological care does not achieve
sufficient pain relief.” Given their limited benefits and risk of ad-
verse effects, invasive interventions (such as radiofrequency de-
nervation or spinal surgery) should be reserved for patients who have
not responded to first- and second-line treatments.®-8°

Nonpharmacological Treatments

Advice onstaying active and education about low back pain are rec-
ommended treatments for patients with chronic nonspecific low
back pain. Education should focus on helping patients understand
why pain can persist in the absence of ongoing tissue injury, ad-
dress unhelpful beliefs (eg, that persistent pain indicates ongoing
damage or movement is harmful), and support self-management
strategies, including maintaining physical activity, managing acute
worsening of symptoms, and reducing avoidance of movement and
activities due to concerns that they may worsen pain.®® Clinicians
can explain®®” that persistent pain does not necessarily indicate
ongoing tissue damage, and may reflect increased sensitivity of the
nervous system that can develop over time.

Exercise and psychological interventions, alone or in combina-
tion, are recommended as first-line treatments for chronic nonspe-
cificlow back painin guidelines from the ACP,” NICE,® and the WHO.®
In a meta-analysis®® of 35 trials that included 2746 people with
chronic nonspecific low back pain, supervised exercise programs (in-
cluding strength training, aerobic exercise, Pilates, flexibility, and
combined exercise programs) vs no treatment were associated with
moderate and small statistically significant reductions in pain sever-
ity (MD, -15.2[95% Cl, -18.3 to -12.2]) and disability (MD, -6.8 [95%
Cl, -8.3to -5.3]) on a scale from 0 to 100. No specific exercise mo-
dality has demonstrated superior benefit compared with alterna-
tive exercise modalities,28-°" and patients should be encouraged to
engage in exercise programs that align with their preferences, ca-
pabilities, out-of-pocket costs, and accessibility to promote adher-
enceand adequate cumulative dose (=20 hours over 8-12 weeks).&8

Psychological treatments, including CBT, were associated with
small to moderate statistically significant reductions in pain severity
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compared with those on the waiting list (SMD, -0.5 [95% CI, -0.8
to-0.2]) in a meta-analysis®* of 22 trials that included 2340 adults
with chronic nonspecific low back pain. Brief formats of CBT may
retain effectiveness. In a randomized clinical trial including 263
adults,®?asingle 2-hour session class (included pain education, mind-
fulness principles, and CBT skills) designed to help participants man-
age pain was noninferior at 3 months to an 8-session CBT program
for pain severity (MD, 0.1[97.5% Cl, -e= to 0.6] on a scale from 0-10).

Interventions that integrate exercise with psychological ap-
proaches may reduce pain severity and disability for 1 year or
longer.®3°4In arandomized clinical trial® including 276 adults with
chronic nonspecific low back pain, graded sensorimotor retraining
(consisting of individualized education to improve understanding of
pain and its contributing factors, exercises to improve sensory per-
ception and body awareness, and a gradual progression of move-
ments and activities that are painful, feared, or avoided) signifi-
cantly reduced disability up to 1year (MD, -1.8 [95% Cl, -3.1t0 -0.5]
on ascale from 0-24) compared with a sham and attention control.
Similarly, in a randomized clinical trial®® including 492 adults with
chronic nonspecific low back pain, compared with usual care, cog-
nitive functional therapy consisting of individualized pain educa-
tion, graded movement exposure, and lifestyle change reduced pain
severity up to1year (MD, -1.5[95% Cl, -2.0 to -0.9] on a scale from
0-10) and reduced disability (MD, -4.8 [95% Cl, -6.0 to -3.5] on a
scale from 0-24).

For patients with substantial functional disability or in those
who do not improve with first-line management, multidisciplinary
rehabilitation programs (integrating physical, vocational, and
behavioral components delivered by multiple disciplines) pro-
vide moderate reductions in pain severity and disability.®” In a
meta-analysis®” including 7 clinical trials and 821 adults with
chronic nonspecific low back pain, multidisciplinary rehabilitation,
compared with usual care, was associated with small improve-
ments in pain severity (SMD, -0.2 [95% Cl, -0.4 to -0.04]) and
disability (including 6 trials and 722 adults; SMD, -0.2 [95% Cl,
-0.4 to -0.1]) and was more effective than exercise or psychologi-
cal therapies alone. However, limited availability of multidisci-
plinary rehabilitation programs, high costs, and high treatment
intensity may limit access for many patients.

Other nonpharmacological therapies for chronic nonspecific low
back pain include spinal manipulation®® and acupuncture,®® which
provide short-term reductions in pain severity. Guideline recom-
mendations for these treatments vary. Guidelines from the ACP” and
the WHO® recommend these therapies, whereas the NICE guideline®
recommends spinal manipulation only as part of multimodal care and
does not recommend acupuncture. Affordable mobility assistive
products (eg, walking aids) may be offered to support function and
participation.® The therapies for chronic nonspecific low back pain
that are not recommended by guidelines due to a lack of demon-
strated effectiveness include spinal traction, therapeutic ultraso-
nography, electrotherapies (eg, transcutaneous electrical nerve
stimulation), and lumbar supports.®®

Pharmacological Treatments

Pharmacological treatments should be considered only when pa-
tients with chronic nonspecific low back pain do not improve or
worsen with recommended nonpharmacological treatments.” Com-
pared with placebo, the benefits of most medicines are no better
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than nonpharmacological treatments and most are associated with
an increased risk of adverse events.®”

NSAIDs (such as ibuprofen and naproxen) are the first-line phar-
macological treatment for nonspecific low back pain.®®In a
meta-analysis®' of 9 clinical trials that included 2537 adults with
chronic nonspecific low back pain, NSAIDs were associated
with moderate statistically significant reductions in pain severity (MD,
-11.1[95% Cl, -13.8 to -8.4] on a scale from 0-100) compared with
placebo. However, NSAIDs were associated with significantly in-
creased gastrointestinal adverse events (28 of 702 [4.0%] vs 9
of 465 participants [1.9%] who received placebo; relative risk, 2.5
[95% Cl, 1.2 to 5.2]) and require careful patient selection and
monitoring.”’ Second-line pharmacological treatments recom-
mended by the ACP guideline” include the serotonin and norepi-
nephrine reuptake inhibitor duloxetine (an antidepressant). In a
meta-analysis® of 4 trials that included 1415 adults with chronic non-
specific low back pain, duloxetine was associated with small reduc-
tionsin pain severity (MD, -5.3[95% Cl, -7.2 to -3.3] on a scale from
0-100) compared with placebo. However, the NICE® and WHO®
guidelines recommend against antidepressants because the small
benefits are outweighed by anincreased risk of adverse events (such
as nausea and somnolence).

Use of acetaminophen,>° corticosteroids,®' skeletal muscle re-
laxants (such as tizanidine or cyclobenzaprine),*® and antiepilep-
tics (such as pregabalin or gabapentin)®® are not recommended for
treatment of chronic nonspecific low back pain due to lack of ben-
efit and increased risk of medication-related adverse events (such
as dizziness, sedation, and gastrointestinal events).

The ACP guideline” recommends opioids only for patients
with severe, chronic low back pain unresponsive to other treat-
ments,”>>82 but the NICE® and WHO® guidelines recommend against
opioids for chronic nonspecific low back pain. In a meta-analysis®>
including 5 clinical trials and 1378 patients with chronic nonspecific
low back pain, tramadol (a synthetic dual mechanism opioid anal-
gesic) was associated with moderate statistically significant reduc-
tions in back pain severity (SMD, -0.6 [95% Cl, -0.7 to -0.4]) com-
pared with placebo but tramadol significantly increased the risk of
serious and nonserious adverse events, including nausea and
dizziness.>* When initiating opioids, clinicians should prescribe them
for a trial period (eg, =3-7 days) at the lowest effective dose and
shortest possible duration (eg, 25 to 30 mg of tramadol every 6 to
8 hours), with regular reassessment.®2 For patients already receiv-
ing opioids long-term, the lack of meaningful benefit should prompt
consideration of gradual tapering, which may improve pain sever-
ity, function, and quality of life.%°

There is limited evidence for cannabis-based treatments. In a
randomized clinical trial'®® including 820 adults with chronic low
back pain, a cannabis oral extract containing tetrahydrocannabinol
with other naturally occurring cannabis constituents, provided asmall
statistically significant reduction in pain severity (MD, -0.6 [95%Cl,
-0.9 to -0.3] on a scale from 0-10) but increased adverse events
(such as dizziness and fatigue) compared with placebo (83.3% vs
67.3%). Cannabis-based treatments are not currently approved by
the US Food and Drug Administration for chronic noncancer pain.''

Invasive Treatments
Spinal injections, radiofrequency denervation, spinal cord stimula-

tion, and spinal surgery are rarely indicated for chronic nonspecific
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low back pain. These interventions should be considered only for
patientsin whom a plausible source of low back pain has beeniden-
tified and noninvasive treatments have been unsuccessful &8>

Spinal injections, including epidural and facet joint injections,
have not demonstrated benefits for patients with chronic nonspe-
cificlow back pain. In a network meta-analysis'®? including 47 trials
and 5290 adults with chronic low back pain, spinal injections with
local anesthetic and/or steroids were not associated with signifi-
cantly more benefit than sham procedures, with effect estimates
ranging from 0.2 to 0.8 points worse on a pain severity scale rang-
ing from O to 10. Therefore, clinical practice guidelines do not rec-
ommend spinal injections for nonspecific low back pain.-8°

The effectiveness of radiofrequency denervation (involving ther-
mal ablation of spinal nerves) remains uncertain. The NICE guideline®
recommends denervation only for patients with suspected facet-
mediated pain who have a positive response (eg, >50% pain reduc-
tion) to diagnostic medial branch blocks by local anesthetic injec-
tion. However, a meta-analysis'®>'°*including 6 trials and 348 adults
with chronic low back pain reported no significant benefit com-
pared with sham or no treatment (MD, -0.6 [95% Cl, -1.4to O.1] on
a scale from 0-10).

Few high-quality, sham-controlled trials not sponsored by the
pharmaceutical and device industries are available on spinal cord
stimulation for chronic nonspecific low back pain. Evidence sug-
gests that spinal cord stimulation does not provide sustained ben-
efits that outweigh the costs and risks (such as infection, neurologi-
cal damage, and migration of the device leads requiring repeated
surgery).'0®

Spinal fusion surgery and disk replacement surgery are not rec-
ommended for nonspecific low back pain.® In a randomized trial'©®
including 349 adults with chronic low back pain, lumbar fusion did
not improve walking capacity compared with intensive rehabilita-
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tion (MD, 34 m [95% Cl, -8 to 77 m]) and produced only a slight sta-
tistically significant reductionin disability (MD, -4.1[95% Cl, -8.1to
-0.1] on a scale from 0-100) at 24 months. Two smaller random-
ized trials including 64 adults'®” and 60 adults'®® with chronic low
back pain reported consistent findings that spinal fusion was not sig-
nificantly better than intensive rehabilitation (pain education, graded
activity exposure, and exercise) forimprovementin pain severity and
function. Based on shared decision-making with explicit discussion
of limited benefit, potential harms, and uncertainty of long-termout-
comes, referral for specialist surgical assessment may be consid-
ered for patients with refractory chronic low back pain symptoms
unresponsive to nonsurgical therapies for at least 1year that sub-
stantially limit daily activities and work.®>

Limitations

This review has limitations. First, the quality of the included litera-
ture was not formally reviewed. Second, some relevant articles may
have been missed. Third, the search was limited to English-
language articles.

. |
Conclusions

Low back painis aleading cause of disability worldwide. Acute non-
specific low back pain is often self-limited, whereas chronic non-
specific low back pain has a less favorable prognosis. For patients
with acute nonspecific low back pain, first-line treatments include
selected nonpharmacological therapies and medications (such as
NSAIDs and skeletal muscle relaxants). For patients with chronic
nonspecific low back pain, first-line treatment consists of exercise,
psychological therapies (such as CBT), and combined multidisci-
plinary care.
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