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CME Objective: To review current evidence for prevention, diagnosis, treatment,
and practice improvement of low back pain.

The information contained herein should never be used as a substitute for clinical
judgment.
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What factors are associated with
development of low back pain?
Factors associated with develop-
ment of low back pain include
obesity, physical inactivity, occu-
pational factors, and depression
and other psychological condi-
tions (see the Box: Factors Asso-
ciated With Low Back Pain or
Disability Claims for Low Back
Pain). Such strategies as main-
taining normal body weight, exer-
cising, and avoiding activities that
can injure the back may decrease
risk for low back pain, but direct
evidence of the value of such in-
terventions is not available.

Clinicians should remember that
back pain (the symptom), a health
care visit for back pain, and work
loss or disability due to back pain
do not necessarily reflect the same
underlying construct. Symptom
severity does not correlate well with
health care seeking or functional
outcome.

Should clinicians advise patients
about preventing low back pain?
In 2005, the U.S. Preventive
Services Task Force concluded
that the evidence was insufficient
to recommend for or against rou-
tine use of interventions in pri-
mary care settings to prevent low
back pain in healthy adults (4).
The Task Force noted that 
although exercise has not been

shown to prevent low back pain,
regular physical activity has other
proven health benefits. A system-
atic review found that a posttreat-
ment exercise program can pre-
vent recurrence in patients with
an episode of low back pain (5).

Are specific preventive measures
effective for prevention?
People whose jobs require heavy
lifting and other physical work
are believed to be at greater risk
for low back pain than those in
less physically demanding occupa-
tions. Low back pain is a com-
mon cause of days lost from work
and the need for workers’ com-
pensation. Studied approaches to
preventing low back pain in the
workplace include educational in-
terventions and mechanical sup-
ports. Results regarding their ef-
fectiveness in the primary and
secondary prevention of low back
pain have generally not shown
large benefits.

A systematic review of 9 randomized, con-
trolled trials (RCTs) and 9 cohort studies
found no evidence that advice or training
workers in correct lifting techniques was ef-
fective in preventing low back pain (6). 
Another systematic review found that ex-
ternal back supports, such as a back brace
or belt, were also not effective for prevent-
ing back pain (7). Similarly, a large trial in
workers in physically demanding jobs did
not report any benefits of a worksite pre-
vention program (8).
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Prevention

Low back pain has a lifetime prevalence of nearly 80%, and spinal
disorders are the fourth most common primary diagnosis for office
visits in the United States (1). Low back pain is also costly, ac-

counting for a large and increasing proportion of health care expenditures
without evidence of corresponding improvements in outcomes (2). In
most patients, the specific cause of low back pain cannot be identified,
and episodes generally resolve within days to a few weeks with self-care.
Up to one third of patients, however, report persistent back pain of at
least moderate intensity 1 year after an acute episode, and 1 in 5 report
substantial limitations in activity (3). Because low back pain is common,
can lead to substantial disability, and can become chronic, proficiency in
evaluation and management is important.

Factors Associated With Low
Back Pain or Disability Claims
for Low Back Pain
Work that requires heavy lifting;

bending and twisting; or whole-
body vibration, such as truck
driving

Physical inactivity
Obesity
Arthritis or osteoporosis
Pregnancy
Age >30 years
Bad posture
Stress or depression
Smoking
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the history and physical examination
findings for different types of back
pain.

When evaluating a patient with
low back pain, clinicians should
identify features that may indicate
a serious underlying cause (“red
flags”), or radiculopathy, and psy-
chosocial factors associated with
development of persistent disabling
low back pain (“yellow flags”). Key

What elements of history and
physical examination should
clinicians incorporate into the
evaluation of low back pain?
History and physical examination
should aim to place the patient into
1 of 3 categories: nonspecific low
back pain, back pain potentially as-
sociated with radiculopathy or spinal
stenosis, or back pain potentially as-
sociated with another specific sys-
temic or spinal cause. Table 1 shows

Prevention... Regular exercise and maintenance of fitness may be helpful in pre-
venting low back pain. Evidence is insufficient to support the use of any specific
preventive interventions, including educational interventions, worksite prevention
programs, or mechanical supports.

CLINICAL BOTTOM LINE

Diagnosis

Table 1. Common History and Physical Examination Features for Back Pain Causes
Disease Characteristics on History Physical Examination Findings Notes

Degenerative disk Nonspecific Nonspecific Common radiologic abnormality that 
disease may be related to symptoms

Degenerative disk Sciatic pain Impaired ankle or patella Common cause of nerve root 
disease with reflex; positive ipsilateral impingement and radicular 
herniation or crossed straight-leg– symptoms, most commonly at 

raising test result; great L5 and S1 levels
toe, ankle, or quadriceps 
weakness; lower extremity 
sensory loss

Spinal stenosis Severe leg pain; Wide-based gait; pseudo- More common with advancing age; 
pseudoclaudication; claudication; thigh pain after uncommon before age 50 y
no pain when patient 30 s of lumbar extension
is seated

Ankylosing spondylitis Gradual onset; morning Decreased spinal range of Usual onset before age 40 y
stiffness; improves with motion
exercise; pain for >3 mo; 
pain not relieved when 
patient is supine

Osteomyelitis, spinal abs- Recent infection or history Fever and localized Can cause cord compression
cess, epidural abscess of intravenous drug use tenderness

Cancer in the spine or Weight loss or other cancer Localized tenderness Metastatic disease, commonly from 
surrounding structures symptoms; known past or prostate, breast, and lung cancer; can 

current cancer diagnosis; cause cord compression; more common 
failure to improve after 4 wk; in patients aged ≥50 y
no relief with bed rest

Intra-abdominal visceral Depends on affected viscera Depends on affected viscera Gastrointestinal: peptic ulcer or 
disease pancreatitis

Genitourinary: nephrolithiasis, 
pyelonephritis, prostatitis, pelvic 
infection, or tumor
Vascular: aortic dissection
All of these illnesses can cause back 
pain
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years, slow symptom onset, and
pain persisting for more than 
3 months. However, because of the
low prevalence of ankylosing
spondylitis, the positive predictive
value of these characteristics is still
low.

The absence of any of these worri-
some features is highly sensitive but
not specific for excluding patients
with systemic illness. The presence
of these features may indicate a
need for further evaluation.

Is the classification by duration of
symptoms clinically useful?
Classifying patients according to
duration of low back pain (acute,
subacute, or chronic) is useful be-
cause the trajectory for improvement
differs depending on the duration
of symptoms, and evidence suggests
differential effectiveness of some
therapies depending on when they
are administered.

Although there is no strong evi-
dence-based method for classifying
duration of acute back pain, it is
generally defined as back pain last-
ing less than 4 weeks. In most 
patients with acute back pain, the
cause cannot be determined with
certainty but may be related to
trauma or musculoligamentous
strain. Most acute back pain re-
solves within 4 weeks with self-
care. Chronic back pain is often 
defined as pain that lasts longer
than 12 weeks. Patients with chronic
low back pain often have little 

elements of the physical examina-
tion include checking for sensory
loss, muscle weakness, or limited
range of motion in the legs and feet
and characterizing the pain level
(see the Box: Physical Examination
Maneuvers That Suggest Herniated
Disk).

What serious underlying systemic
conditions should clinicians
consider as possible causes?
Underlying systemic disease that
causes back pain is rare but must be
considered. Prevalence is 4% for
compression fracture, less than 1%
for nonskin cancer, 0.3% for anky-
losing spondylitis, and 0.01% for
infection (9).

A history of cancer is the strongest
risk factor for cancer-related back
pain; other factors, such as unex-
plained weight loss, no relief with
bed rest, pain lasting more than 
1 month, and increased age are also
risk factors but only increase risk
slightly.

Osteomyelitis should be consid-
ered if there is a history of intra-
venous drug use, recent infection,
or fever. Increased age, white race,
trauma, or prolonged cortico-
steroid use are associated with
compression fractures.

Patients with at least 4 of the fol-
lowing characteristics require fur-
ther evaluation for ankylosing
spondylitis: morning stiffness, de-
creased discomfort with exercise,
onset of back pain before age 40
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Table 1. Common History and Physical Examination Features for Back Pain Causes (continued)
Disease Characteristics on History Physical Examination Findings Notes

Metabolic bone disease with Nonspecific pain; osteoporosis Localized tenderness if Best example is osteoporosis with 
or without compression or osteoporosis risk factors vertebral fracture compression fracture
fracture

Trauma; corticosteroid use
Herpes zoster Unilateral pain in distribution Unilateral dermatomal rash Most common in elderly or immuno-

of dermatome compromised patients
Psychosocial distress Symptoms do not follow a Physical examination findings Patients with psychosocial distress 

clear clinical or anatomical that do not follow a clear and low back pain are at high risk 
pattern; psychological and clinical or anatomical pattern for delayed recovery, chronic pain, 
emotional distress and poor functional outcomes

Physical Examination Maneuvers
That Suggest Herniated Disk

Straight-leg–raising test:
Passive lifting of the affected leg by

the examiner to an angle less
than 60 degrees reproduces pain
radiating distal to the knee.

Crossed straight-leg–raising test:
Passive lifting of the unaffected leg

by the examiner reproduces pain
in the affected (opposite) leg.
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alleviation of their symptoms and
are at risk for long-term pain or
functional disability. People who
have had low back pain often have
at least 1 episode of recurrence and
can develop repeated “acute-on-
chronic” symptoms. Subacute low
back pain, often defined as 4–12
weeks after onset of symptoms, may
be considered a transition period be-
tween acute and chronic back pain,
during which improvement is not as
pronounced as in the acute phase
(see the Box: Classification of Low
Back Pain, by Duration).

Do standardized assessment
instruments have a role in
evaluation?
Quantitative scales that gauge
pain and function provide meas-
ures for judging the impact of low
back pain and the response to
therapy. It is important to assess
pain and function because the
severity of pain does not necessar-
ily correlate with effects on func-
tion. Questions addressing pain,
back-specific function, general
health status, work disability, psy-
chological status, and patient sat-
isfaction can be used to assess the
overall effect of low back pain.
Pain is commonly measured using
a 10-point numerical rating scale.
Commonly used quantitative
measures of function include the
modified Roland–Morris Disability
Questionnaire and the Oswestry
Disability Index (10, 11). A 2- to
3-point change on the Roland–
Morris scale or a 5- to 10-point
change on the Oswestry Disability
Index has been proposed as
thresholds for clinically meaning-
ful change (12). The STarT Back
Screening Tool, which assesses
pain, function, and psychosocial

predictors of chronicity, was recent-
ly found to be more effective than
usual for categorizing a patient’s
risk for a poor outcome and target-
ing interventions accordingly (13).

What factors should lead
clinicians to suspect nerve root
involvement?
When patients present with back
and leg pain, nerve root involve-
ment must be considered. Nerve
root involvement can cause neuro-
logic compromise at the level of
the nerve root (common causes in-
clude lumbar disk herniation in
patients younger than 50 years and
spinal stenosis in older patients) or
the upper motor neuron (causes
include tumor or central disk her-
niation). Nerve root involvement
of the cauda equina, or the area
below the termination of the
spinal cord, requires immediate
imaging and surgical evaluation to
prevent permanent neurologic
damage. Signs and symptoms of
the cauda equina syndrome in-
clude bowel or bladder dysfunction
and saddle anesthesia.

When upper motor neurons are 
involved due to compression of 
the spinal cord above the conus
medullaris, urgent specialist consul-
tation is also required (9). Signs
and symptoms that suggest upper
motor neuron involvement include
weakness, decreased motor control,
altered muscle tone, and spasticity
or clonus. Presence of severe or
progressive motor deficits generally
warrants urgent evaluation, regard-
less of the origin.

Patients with leg pain that is worse
than back pain, a positive straight-
leg–raising test result, and unilater-
al neurologic symptoms in the foot
are very likely to have nerve root
compression as the source, most
frequently from a herniated disk.
The most common sites for lumbar
disk herniation are at L4–5 or
L5–S1. Pain that radiates from the
back through the buttocks to the
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Classification of Low Back Pain, by
Duration
Acute: Lasts <4 weeks
Subacute: Lasts 4–12 weeks
Chronic: Lasts >12 weeks
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legs (sciatica) is common, and the
more distal the pain radiation, 
the more specific the symptom is
for nerve root involvement. Other
common symptoms of disk hernia-
tion include weakness of the ankle
and great toe dorsiflexors, loss of
ankle reflex, and sensory loss in the
feet. Causes of leg pain that may
coexist with low back pain but are
not due to nerve root compression
include the piriformis syndrome, 
iliotibial band syndrome, trochan-
teric bursitis, and hip osteoarthritis.

Spinal stenosis can also result in 
bilateral nerve root compression.
Symptoms of vascular claudication
can be difficult to distinguish from
spinal stenosis but are characterized
by leg pain that occurs with exer-
tion rather than with changes in
position. Clinicians should consider
vascular disease in patients with
risk factors for cardiovascular dis-
ease before attributing symptoms to
spinal stenosis.

What psychosocial issues are
important for clinicians to
consider when evaluating patients
with low back pain?
An important factor predicting
the course of low back pain is the
presence of psychosocial distress.
Psychosocial distress is more com-
mon in patients with chronic low
back pain, and attention to this
distress may be beneficial to re-
covery. Clinicians should evaluate
patients for psychiatric comorbid
conditions, somatization, or mal-
adaptive coping strategies, all of
which are associated with poor
outcomes in patients with low
back pain. Maladaptive coping
strategies include avoidance
(avoidance of work, movement, or
other activities due to fear that
they will damage or worsen the
back) and catastrophizing (pain
coping characterized by excessive-
ly negative thoughts and state-
ments about the future) (14). The
presence of Waddell signs on
physical examination may indicate

a nonorganic or psychological
component to low back pain. Such
signs include nondermatomal dis-
tribution of sensory loss, pain on
axial loading, nonreproducibility
of pain when the patient is dis-
tracted, regional weakness or sen-
sory change, and exaggerated and
inconsistent painful responses
(15).

A systematic review found that the pres-
ence of nonorganic signs, high levels of
maladaptive pain coping behaviors, high
baseline functional impairment, presence
of psychiatric comorbid conditions, and
low general health status were the
strongest predictors of worse low back
pain outcomes at 1 year (16). Variables re-
lated to the work environment were also
associated with outcomes but were less
useful.

When should clinicians consider
imaging studies?
Radiographic examinations are usu-
ally of limited use in patients with
low back pain unless the history or
physical examination suggests a
specific underlying cause. Radi-
ographic findings correlate poorly
with low back symptoms. Spinal
imaging studies in asymptomatic
individuals commonly reveal
anatomical findings, such as
bulging or herniated disks, spinal
stenosis, annular tears, and disk de-
generation, which may not be clini-
cally relevant and can reduce the
specificity of imaging tests. Thus,
the demonstration of an anatomical
abnormality should not automati-
cally lead the clinician to assume
that it is the cause of the pain.
Routine imaging also increases
costs and is associated with a
greater likelihood of invasive proce-
dures, such as surgery, without im-
proved patient outcomes (17).

A guideline developed by the
American College of Physicians
and the American Pain Society in
2007 recommends that clinicians
not routinely obtain imaging or
other diagnostic tests in patients
with nonspecific low back pain,
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type of risk factors found (Table 2)
(17). The American College of Ra-
diology has also developed appro-
priateness criteria for radiographic
procedures in the evaluation of pa-
tients with low back pain (19).
These criteria are meant to guide
clinician decision making in the
context of each patient’s clinical
circumstances.

In summary, imaging is more useful
as the pretest probability of under-
lying serious disease requiring 
surgical or other intervention in-
creases. A negative plain film does
not definitively exclude cancer or
infection in someone at high risk
for these conditions. For such per-
sons, additional advanced imaging
may be appropriate.

A systematic review of 6 RCTs found no
difference between immediate lumbar
imaging and usual care without imme-
diate imaging for pain or function at

that they perform diagnostic 
imaging and testing in patients
with low back pain when severe or
progressive neurologic deficits are
present or when serious underlying
conditions are suspected, and that
they evaluate patients with persist-
ent low back pain and signs or
symptoms of radiculopathy or
spinal stenosis with magnetic reso-
nance imaging (preferred) or com-
puted tomography only if the pa-
tients are potential candidates for
surgery or epidural steroid injection
(for suspected radiculopathy). The
guideline developers rated these
recommendations as strong and
based on moderate-quality evidence
(18). The American College of
Physicians subsequently published
best-practice advice for high-value,
cost-conscious low back imaging,
including indications for imaging
and use of magnetic resonance im-
aging, based on the presence and

Table 2. Suggestions for Imaging in Patients With Acute Low Back Pain
Imaging Action Clinical Situations With Suggestions for Initial Imaging

Immediate imaging Radiography plus erythrocyte sedimentation rate*
Major risk factors for cancer (new onset of low back pain with history of 
cancer, multiple risk factors for cancer, or strong clinical suspicion for cancer)

Magnetic resonance imaging
Risk factors for spinal infection (new onset of low back pain with fever and 
history of intravenous drug use or recent infection)
Risk factors for or signs of cauda equina syndrome (new urine retention, fecal 
incontinence, or saddle anesthesia)
Severe neurologic deficits (progressive motor weakness or motor deficits at 
multiple neurologic levels)

Deferred imaging after trial of therapy Radiography with or without erythrocyte sedimentation rate
Weaker risk factors for cancer (unexplained weight loss, age >50 y)
Risk factors for or signs of ankylosing spondylitis (morning stiffness, 
improvement with exercise, alternating buttock pain, awakening due to back 
pain during the second half of the night, younger age [20s to 30s])
Risk factors for vertebral compression fracture (history of osteoporosis, use of 
corticosteroids, significant trauma, older age [>65 y for women, >75 y for men])

Magnetic resonance imaging
Signs and symptoms of radiculopathy (back pain with leg pain in an L4, L5, or 
S1 nerve root distribution; positive straight-leg–raising or crossed straight-
leg–raising test result) in patients who are candidates for surgery or epidural 
steroid injection
Risk factors for or symptoms of spinal stenosis (radiating leg pain, older age, 
pseudoclaudication) in patients who are candidates for surgery

No imaging No criteria for immediate imaging and back pain alleviated or resolved after 
1-mo trial of therapy
Previous spinal imaging with no change in clinical status

* Clinicians should consider magnetic resonance imaging if the initial imaging result is negative but a high degree of clinical suspi-
cion for cancer remains.
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uncertainty about the relationship
of leg symptoms to anatomical
findings on advanced imaging, al-
though evidence to define appro-
priate strategies for using such
tests is not available. Electrophys-
iologic tests can assess suspected
myelopathy, radiculopathy, neu-
ropathy, and myopathy. With
radiculopathy or neuropathy, elec-
tromyography results might be
unreliable in limb muscles until a
patient has significant limb symp-
toms for more than 3–4 weeks, so
testing should not be done in pa-
tients with a duration of symp-
toms less than 4 weeks.

short-term (up to 3 months) or long-
term (6–12 months) follow-up (20).

Under what circumstances should
clinicians consider electromyo-
graphy and other laboratory tests?
Additional diagnostic and labora-
tory tests are not indicated in
most patients with low back pain.
A highly elevated erythrocyte sed-
imentation rate is associated with
the presence of cancer and might
be considered in patients suspect-
ed of having cancer with negative
lumbar radiography (21). Clinicians
may consider electromyography
and nerve conduction tests for pa-
tients in whom there is diagnostic

Treatment
is to maintain function, even if it is
not possible to achieve complete 
resolution of pain. Addressing psy-
chosocial factors associated with
chronicity is critical, and patients
should be encouraged to engage in
management of his or her low back
pain. In many patients, improvement
in functional outcome depends more
on addressing psychosocial factors
and interventions focused on move-
ment and activity than on medical
treatments.

What psychosocial factors
influence recovery?
Psychosocial factors and emotional
distress are stronger predictors of low
back pain outcomes than physical
examination findings or severity and
duration of pain (16). Assessment of

What are reasonable goals for
clinicians and patients for
treatment of low back pain?
Most acute, nonspecific low back
pain resolves over time without
treatment. Controlling pain and
maintaining function while symp-
toms diminish on their own is the
goal for most patients with acute low
back pain. Clinicians should inform
patients that back pain is common,
that the spontaneous recovery rate is
more than 50%–75% at 4 weeks and
more than 90% at 6 weeks, and that
most people do not need surgery
even if they have herniated disks.

Chronic low back pain can be diffi-
cult to treat, and exacerbations can
recur over time. Patients should 
understand that the goal of therapy

Diagnosis... Clinical evaluation of patients with low back pain should focus on
identification of features that indicate a potential serious underlying condition,
radiculopathy, and psychosocial factors associated with development of chronicity.
Clinicians should classify low back pain as acute, subacute, or chronic because the
trajectory for improvement varies and treatment options can differ with duration.
Most patients with acute symptoms will not require imaging tests, which should
be reserved for patients with a high pretest probability of serious underlying sys-
temic illness, fracture, cord compression, or spinal stenosis or for whom surgery is
being considered.

CLINICAL BOTTOM LINE
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another. Yoga, which involves ex-
ercise as well as breathing and re-
laxation components, has also been
found to be effective for low back
pain. Clinicians should advise pa-
tients that attaining and maintain-
ing general physical fitness may
help to prevent recurrence of low
back pain and is associated with
other health benefits.

A meta-analysis of 61 RCTs that included
6390 patients with acute (11 trials), suba-
cute (6 trials), chronic (43 trials), or uncer-
tain-duration (1 trial) low back pain 
concluded that exercise offers slight benefits
in pain and function in adults with chronic
low back pain, especially in health care
rather than occupational settings. In pa-
tients with subacute pain, some evidence
supported the effectiveness of graded exer-
cise programs in reducing work absen-
teeism, but the evidence was inconclusive
for other outcomes. For patients with acute
low back pain, exercise therapy was as ef-
fective as no therapy or other conservative
treatments (23). Additional analysis of the
studies included in the systematic review
found that exercise therapy delivered under
supervision and consisting of individually
tailored programs that include stretching or
strengthening seemed to be associated
with the greatest effects on pain and func-
tion for patients with chronic, nonspecific
low back pain. However, available trials
were heterogeneous and varied in quality,
so the authors were unable to make defini-
tive conclusions about the relationship of
outcomes with patient characteristics or 
exercise type (24).

A meta-analysis of 10 RCTs that included
967 patients with chronic low back pain
found that yoga was associated with ben-
eficial effects on short- and long-term pain
and back-specific disability. Evidence was
strong for short-term pain, back-specific
disability, and long-term pain and was
moderate for long-term back-specific 
disability (25).

Are complementary–alternative
medicine therapies effective?
Complementary–alternative medi-
cine therapies are commonly used
for back pain. Among the inter-
ventions that probably have some
benefit are spinal manipulation,
massage, and acupuncture. Evi-
dence is limited on the use of 

psychosocial factors, such as de-
pression, maladaptive coping be-
haviors, unemployment, job dissat-
isfaction, somatization disorder, or
psychological distress, identifies 
patients who may have delayed re-
covery and could help target inter-
ventions, such as supervised 
exercise therapy, cognitive behav-
ioral therapy, or intensive multidis-
ciplinary rehabilitation.

What advice should clinicians give
to patients regarding level of
activity and exercise?
Ample evidence suggests that pro-
longed bed rest or inactivity is associ-
ated with worse outcomes for patients
with acute, subacute, or chronic low
back pain. Clinicians should encour-
age patients to maintain activity 
levels as near to normal as possible, al-
though back-specific exercises do not
need to be started while the patient is
in acute pain. Although work might
need to be modified on a short-term
basis to accommodate patient recov-
ery, most patients with nonspecific oc-
cupational low back pain can return to
work quickly. If warning signs of seri-
ous underlying pathologic conditions
are lacking, clinicians should encour-
age patients to minimize bed rest, to
be as active as possible, and to return
to work as soon as possible even if
they are not entirely pain-free.

A 2010 systematic review of RCTs investi-
gating bed rest for patients with acute
low back pain concluded that people
who have low back pain without sciatica
and receive advice for bed rest have
more pain and worse functional recov-
ery than those advised to continue nor-
mal activities (22). Pain and functional
outcomes were similar for patients with
sciatica regardless of whether they had
bed rest or remained active.

Various back-specific exercise pro-
grams that begin when acute
symptoms subside have been advo-
cated. Evidence indicates that sev-
eral types of exercise programs are
effective in patients with back
pain, with no clear advantage of
one specific exercise therapy over
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willow bark extract (also known as
salicin) and devil’s claw but sug-
gests possible benefit. Treatments
with unknown effectiveness in-
clude glucosamine and chondroi-
tin. Alternative therapies that are
probably ineffective include bipo-
lar magnets, the Feldenkrais
Method, and reflexology.

A systematic review of RCTs found lumbar
spinal manipulation to be similar in effec-
tiveness to general practitioner care, anal-
gesics, physical therapy exercises, or back
school (26).

A systematic review of RCTs concluded
that for subacute and early chronic low
back pain, moderate evidence suggests
that massage might be beneficial com-
pared with joint mobilization, relaxation
therapy, physical therapy, acupuncture,
sham laser, and self-care education, par-
ticularly when combinws with exercise
and education (27).

A meta-analysis of 25 RCTs found that
acupuncture was associated with de-
creased levels of self-reported pain versus
sham acupuncture and improved function
versus no treatment. However, hetero-
geneity of study characteristics and
methodological shortcomings in the trials
make interpretation of these findings 
challenging (28). Some trials have found
sham acupuncture (needles placed in
nonacupuncture points) to be as effective
as true acupuncture. Whether the effec-
tiveness of sham acupuncture is due to
some attribute of needling or is solely a
placebo effect is unclear.

A systematic review of 3 RCTs found con-
flicting results and insufficient evidence to
determine the effects of glucosamine for
low back pain (29).

A Cochrane review found some evidence
that taking 240 mg of willow bark extract
per day provides short-term benefit for
acute exacerbations of chronic, nonspecif-
ic low back pain. The review also found
strong evidence that taking devil’s claw
containing 50–100 mg of harpagoside per
day was better than placebo for short-
term alleviation of acute or chronic back
pain. There is no evidence to support long-
term use of devil’s claw, and safety has not
been carefully studied (30). In addition, the
applicability of research studies to clinical
practice is uncertain because commercial

products involving herbal preparations are
not strictly regulated and quality control is
often uncertain.

What other physical interventions
are effective?
Many physical modalities, in addi-
tion to those already discussed, have
been used for treatment of low back
pain. These include superficial heat,
traction, transcutaneous electrical
nerve stimulation, ultrasound, low-
level laser therapy, interferential ther-
apy, and short-wave diathermy. For
most of these, RCTs have found lit-
tle evidence of benefits, although
they generally seem safe. Patient ex-
pectations of benefit and placebo ef-
fects may play a role in their thera-
peutic value, but any such potential
benefits must be weighed against the
costs of using unproven therapies.

A 2007 systematic review of nonpharma-
cologic therapies for acute and chronic
low back pain considered the benefits and
harms of physical modalities (inferential
therapy, low-level laser therapy, lumbar
support, short-wave diathermy, superficial
heat, traction, transcutaneous electrical
nerve stimulation, and ultrasonography).
No good evidence was found for any of
these interventions, except for superficial
heat for acute low back pain (31).

What psychological therapies are
effective?
Various psychological approaches to
patients with low back pain have
been evaluated. The best evidence is
for cognitive behavioral therapy in
persons with subacute or chronic
low back pain (32). Results for other
types of psychological therapies are
less conclusive. Psychological thera-
pies may be most effective when tar-
geted at persons with psychosocial
risk factors for chronic disabling low
back pain (13). For patients with
chronic disabling low back pain,
particularly those with psychosocial
risk factors, intensive interdiscipli-
nary or multidisciplinary therapy
consisting of physical, vocational,
and behavioral interventions 
provided by multiple health care
professionals is more effective than
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standard care and is an important
treatment option (33, 34).

When should drug therapies be
considered, and which drugs are
effective?
Various drug therapies are used for
low back pain (Appendix Table 1,
available at www.acponline.org).
Acetaminophen or nonsteroidal
anti-inflammatory drugs (NSAIDs)
are considered first-line drug thera-
py. These drugs have been shown
to reduce low back pain compared
with placebo in systematic reviews
of clinical trials (35). Although no
randomized trials of acetamino-
phen specifically in low back pain
are available, it can be reasonably
recommended as an appropriate
therapy because of its known effec-
tiveness and safety as an analgesic
for other pain conditions.

Short courses of muscle relaxants or
opiates should be considered as ad-
junctive therapy only when needed
for patients who do not respond to
first-line analgesics. Muscle relax-
ants are more effective than placebo
in reducing pain and relieving
symptoms. However, studies have
not shown them to be more effec-
tive than NSAIDs, and they have
more adverse effects, including
such adverse central nervous system
effects as sedation (36, 37).

Although opioids are commonly
prescribed for acute, subacute, and
chronic low back pain, they have not
been shown to be more effective
than acetaminophen or NSAIDs
and are associated with more ad-
verse effects, including the poten-
tial for addiction (36, 38, 39). 
Opioids are not a first-line treat-
ment for low back pain but may be
appropriate for short-term use in
patients with severe acute low back
pain. Opioids should be used with
caution for long-term treatment of
carefully selected patients with
chronic back pain. Tools are avail-
able to assess opioid risk before
prescribing (40). Tramadol is a

“dual-action” opioid agonist with
effects on neurotransmitters as well
as weak µ-opioid receptor affinity.

A systematic review of 4 short-term RCTs
found that opioids did not provide better
pain relief than placebo or nonopioid anal-
gesics. In poor-quality, heterogeneous stud-
ies, the prevalence of current substance
abuse disorders in patients taking long-term
opioids for back pain was as high as 43%.
Aberrant medication-taking behaviors var-
ied from 5%–24%. However, the studies had
poorly described or validated methods for
identifying aberrant behaviors (39).

Antidepressants have been used to
treat low back pain. Those that seem
effective are those that inhibit norep-
inephrine reuptake (for example, tri-
cyclic or tetracyclic antidepressants
and serotonin–norepinephrine reup-
take inhibitors) but not those lacking
inhibition of norepinephrine reup-
take (for example, selective serotonin
reuptake inhibitors). However, several
meta-analyses evaluating the effect of
antidepressants versus placebo for
short-term therapy of chronic low
back pain have reported conflicting
results, with some showing mild ben-
eficial effects on pain relief and oth-
ers showing no effect (41–43). More
recently, the U.S. Food and Drug
Administration approved duloxetine
for chronic back pain. Three ran-
domized trials found duloxetine to be
more effective than placebo for
chronic low back pain, although dif-
ferences were small (<1 point on pain
or function scales of 0–10) and dis-
continuation due to adverse effects
was more likely with duloxetine
(44–46). Depression is common in
patients with chronic low back pain
and should be assessed and treated
appropriately. Antidepressants are not
appropriate for acute low back pain.

Anticonvulsants, such as carbamaz-
epine, gabapentin, or pregabalin, have
limited evidence suggesting some ef-
ficacy in treating radiculopathy, but
evidence is lacking about their effec-
tiveness in the management of low
back pain without radiculopathy.
There is good evidence that systemic
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A prospective cohort study of patients with
radiculopathy and associated disk hernia-
tions treated at 13 U.S. spine centers found
that patients with sciatica who chose sur-
gical intervention reported greater 
improvements than those who chose non-
surgical care (48).

The role of surgery in patients with
chronic back pain without neurolog-
ic findings is less clear. Spinal fusion
is the most common procedure for
nonradicular low back pain with de-
generative findings. However, most
randomized trials of fusion surgery
versus nonsurgical treatment have
found no clear effects on pain or
function. Although definitive evi-
dence on the effectiveness of facet
joint injections or radiofrequency
denervation is not available, such
procedures are often done in pa-
tients with nonradicular low back
pain who do not respond to conser-
vative care.

A systematic review of 4 RCTs found that
disability outcomes between fusion and
nonsurgical treatment did not meet crite-
ria for clinically meaningful differences.
One trial found fusion surgery superior to
unstructured nonsurgical therapy at 
2-year follow-up; the other 3 trials found
no clear or clinically relevant difference be-
tween surgery and intensive interdiscipli-
nary rehabilitation but were underpow-
ered or had high crossover (49).

Epidural steroid injections are 
often performed for patients with
radiculopathy due to herniated
disk, but evidence suggests small
short-term benefits that dissipate
with longer follow-up (50).

How should clinicians follow
patients with low back pain?
Follow-up, based on the suspected
cause and course of disease in pa-
tients with low back pain, is an 
important component of treatment.
Patients with uncomplicated acute
back pain who improve over 2–4
weeks may not require additional fol-
low-up. Patients should be informed
of the expected course of low back
pain and the need for follow-up after
3–4 weeks if they have not improved.

corticosteroids do not alleviate
chronic low back pain (36).

What are the indications for
surgical intervention?
Most cases of low back pain do not
require surgery. Patients with sus-
pected cord or cauda equina com-
pression or spinal infection require
immediate surgical referral for pos-
sible decompression or debride-
ment to prevent loss of neurologic
function. Signs that urgent surgical
intervention may be necessary in-
clude bowel- or bladder-sphincter
dysfunction, particularly urine re-
tention or urinary incontinence; 
diminished perineal sensation, sci-
atica, or sensory motor deficits; and
bilateral or unilateral motor deficits
that are severe and progressive.
Less urgent surgical evaluation is
also appropriate in patients with
worsening suspected spinal steno-
sis, neurologic deficits, or in-
tractable pain that is resistant to
conservative treatment. Signs that
surgical intervention may be neces-
sary include weakness of the ankle
and great toe dorsiflexors, loss of
ankle reflex, sensory loss in the feet
as manifestations of the most com-
mon disk herniations, neurogenic
claudication or “pseudoclaudica-
tion,” and persistent leg pain in 
addition to and more severe than
back pain. Standard surgery is pos-
terior decompressive laminectomy
for spinal stenosis and diskectomy
for herniated disk.

In a study that enrolled patients with im-
aging-confirmed lumbar spinal stenosis
without spondylolisthesis and at least 
12 weeks of symptoms in either a random-
ized cohort (n = 289) or an observational
cohort (n = 365), 67% of patients random-
ly assigned to surgery and 43% of those
randomly assigned to nonsurgical care
had surgery. In the randomized cohort,
pain relief, but not functional outcomes,
was better among those assigned to sur-
gery than among those assigned to non-
surgical care. In an analysis of both 
cohorts, patients who had surgery had
better pain and functional outcomes at 
3 months and at 2 years than those who
did not have surgery (47).
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The follow-up history should address
patient response to treatment, resolu-
tion of symptoms, and development
of complications. It is important to
assess the probability of a transition
to the subacute or chronic phase of
back pain. Patients with acute back
pain who are still moderately symp-
tomatic at 4 weeks are more likely 
to develop chronic symptoms than
those who report alleviation of symp-
toms. If recovery is delayed, clinicians
should consider reevaluation for pos-
sible underlying causes of back pain
and ensure that psychosocial factors
are addressed. Development of
symptoms of neurologic dysfunction
or systemic disease should prompt
additional evaluation.

Reinforcement of healthy lifestyle
messages and patient education is
an important part of management
and prevention of recurrence. This
should include advice on treat-
ment and prognosis and recom-
mendations on general exercise
and fitness. In particular, patients
with low back pain should be en-
couraged to continue normal ac-
tivities. For patients with chronic
low back pain, the addition of in-
dividualized advice about the most
appropriate exercise and function-
al activities is required. Regular
follow-up is also believed to rein-
force efforts and to develop ways
to overcome barriers to regular
physical activity.

In 2005, the American College of
Sports Medicine released guidelines
for exercise testing and prescription
in healthy persons and those with
disease, including guidance for low
back pain (51).

In 2004, a systematic review of 17
available guidelines for acute low
back pain concluded that the overall
quality of the evidence supporting
recommendations was disappointing
(52) but the diagnostic and thera-
peutic recommendations of the
guidelines were largely similar.

What do professional organizations
recommend for the treatment of
patients with low back pain?
In 2007, the American College of
Physicians and American Pain So-
ciety released guidelines on the di-
agnosis and treatment of low back
pain (http://annals.org/article.aspx
?articleid=736814) (18). The guide-
lines included 7 key recommenda-
tions for guiding diagnosis and
treatment. The American College
of Physicians subsequently pub-
lished advice for high-value, cost-
conscious health care in the area of
low back pain imaging (17).

Treatment... Most acute nonspecific pain will resolve over days or weeks, even with-
out medical intervention. Clinicians should discourage bed rest and encourage all pa-
tients to maintain normal activities to the extent possible. When symptoms persist,
clinicians should consider nondrug interventions, such as exercise therapy, spinal ma-
nipulation, acupuncture, massage, and psychological therapies. When analgesia is nec-
essary, acetaminophen or NSAIDs should be used as first-line therapy. Short courses of
muscle relaxants or opioids should be used cautiously, and antidepressants may be
helpful in some patients with chronic symptoms. Psychosocial factors are strong pre-
dictors of low back pain outcomes, and recent evidence has shown the effectiveness
of a risk-stratified approach to management. Urgent surgical referral is indicated
when infection, cancer, acute nerve compression, or the cauda equina syndrome is
suspected. Nonurgent surgical referral may be appropriate for patients with persistent
back pain and signs of nonacute nerve compression or spinal stenosis.

CLINICAL BOTTOM LINE
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Low Back Pain

6 months, and that most people do
not need surgery even if they have
herniated disks. Clinicians should ad-
vise patients to remain active, en-
courage weight control, and counsel
patients about the role of psychoso-
cial distress.

A randomized trial in 162 patients with
back pain compared patients’ use of a
booklet entitled “The Back Book” with more
traditional educational materials. Patients
who received the experimental booklet
showed an improvement in beliefs about
back pain and some improvement in dis-
ability measures (53).

What is the role of patient edu-
cation in the management of low
back pain?
Patient education is important in
the overall management of low back
pain, and all patients should receive
information about treatment and
prognosis. Information and advice
given to patients about the manage-
ment of back pain needs to be indi-
vidualized and relevant. Patient 
education about low back pain
should inform patients that back pain
is common, that the spontaneous re-
covery rate is more than 50%–75% 
at 4 weeks and more than 90% at 

52. van Tulder MW, Tuut
M, Pennick V, Bom-
bardier C, Assendelft
WJ. Quality of pri-
mary care guidelines
for acute low back
pain. Spine (Phila Pa
1976). 2004;29:E357-
62. [PMID: 15534397]

53. Burton AK, Waddell
G, Tillotson KM,
Summerton N. Infor-
mation and advice
to patients with
back pain can have a
positive effect. A
randomized con-
trolled trial of a nov-
el educational book-
let in primary care.
Spine (Phila Pa
1976). 1999;24:2484-
91. [PMID: 10626311]
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WHAT YOU SHOULD KNOW
ABOUT LOW BACK PAIN

Many people have low back pain at some time in their
lives. Back pain is rarely caused by a serious health
condition. It often gets better within a few days or
weeks. Low back pain can become chronic, meaning
that it comes and goes over months or years.

If you have low back pain:

• Do not lift heavy things or do strenuous activity.

• Try to keep doing everyday activities and walking,
even if it hurts.

• Do not stay in bed longer than 1–2 days because it
can make your recovery slower.

To help you feel better, try some of these things at
home:

• Medicines from the drug store to reduce pain
(acetaminophen or ibuprofen—read the labels).

• Heating pads or hot showers.

• Massage.

See a doctor if:

• Pain runs down the leg below the knee.

• The leg, foot, groin, or rectal area feels numb.

• Fever, nausea or vomiting, stomachache, weakness,
or sweating occurs.

• Bowel or bladder control is lost.

• Pain was caused by an injury.

• Pain is so bad you cannot move around.

• Pain does not seem to be getting better after 2–3
weeks.

For More Information
www.annals.org/cgi/reprint/147/7/478.pdf
Patient summary of guideline from the American College of

Physicians and the American Pain Society on the diagnosis and
treatment of low back pain.

www.nlm.nih.gov/medlineplus/backpain.html
MedlinePlus.

www.ninds.nih.gov/disorders/backpain/backpain.htm
National Institute of Neurological Disorders and Stroke.

http://familydoctor.org/familydoctor/en/diseases-conditions/low-back
-pain.htmlTool Kit
American Academy of Family Physicians (information available in

English and Spanish).

Downloaded From: http://annals.org/ by Simerjot Jassal on 01/06/2018



CME Questions

3 June 2014Annals of Internal MedicineIn the ClinicITC6-16© 2014 American College of Physicians

Questions are largely from the ACP’s Medical Knowledge Self-Assessment Program (MKSAP, accessed at 
http://www.acponline.org/products_services/mksap/15/?pr31). Go to www.annals.org/intheclinic/ 

to complete the quiz and earn up to 1.5 CME credits, or to purchase the complete MKSAP program.

1. A 43-year-old man is evaluated for low
back pain. Five days ago, he was playing
squash when he felt a popping sensation
in his back and a shooting pain down his
leg. The pain worsened over the next 
2–3 days, causing some difficulty with
sleeping. He started taking ibuprofen on
day 2 and has improved slightly since
then. He currently rates his pain as 
5 or 6 out of 10. He has no numbness,
weakness, or bladder or bowel
incontinence.

On physical examination, vital signs are
normal. Body mass index is 25 kg/m2.
Straight-leg–raising test on both the left
and right side reproduces pain in the left
leg. The ankle reflex is diminished on the
left side compared with the right side. He
is able to walk with some discomfort. No
motor or sensory deficits are observed.
Saddle anesthesia is not present. Rectal
tone is normal.

Which of the following is the most
appropriate management of this patient?

A. Analgesics and mobilization as
tolerated

B. Complete blood count and
erythrocyte sedimentation rate

C. Epidural corticosteroid injection
D. Lumbar spine MRI
E. Lumbar spine radiograph

2. A 32-year-old man is evaluated for an
insidious onset of low back pain of 
3 months’ duration. The pain occurs in
the morning and evening, is mild in
intensity, and does not radiate to the legs
or buttocks. He has pain at night, and
rest does not alleviate it. He has tried
acetaminophen and naproxen without
relief. Family history is significant for his
father, who has spondyloarthritis.

On physical examination, vital signs are
normal. Musculoskeletal examination
reveals pain and restricted movement on
lumbar motion. There is no pain to
palpation over the sacroiliac joints.

Laboratory studies reveal a C-reactive
protein level of 152.4 nmol/L.

An anteroposterior radiograph of the
pelvis, radiographs of the lumbar spine,
and MRI of the lumbosacral spine are
normal.

Which of the following is the most
appropriate diagnostic test to perform
next in this patient?

A. HLA-B27 testing
B. HACA assay
C. Radiographs of the cervical spine
D. Rheumatoid factor

3. A 75-year-old woman is evaluated for
low back pain. The pain began several
months ago and is getting worse. Its
intensity is now 6 or 7 (on a scale of
1–10) most days. It worsens with activity
and is reduced with sitting. She has been
unable to walk or exercise because of the
pain and has gained 9.0 kg (20 lb) in the
past year. She has not had bowel or
bladder incontinence, lower extremity
numbness or tingling, fevers, or chills.
Medical history is significant for
hypertension, hyperlipidemia, and peptic
ulcer disease. She stopped smoking 
10 years ago and does not use alcohol.
Her current medications are hydro-
chlorothiazide, lisinopril, simvastatin,
omeprazole, and aspirin. She has been
taking additional aspirin, which has been
providing modest pain relief.

On physical examination, vital signs are
normal. Body mass index is 34 kg/m2.
There is mild tenderness to palpation
over the lower lumbar paravertebral
muscles. Patellar and ankle jerk reflexes
are 1+ and symmetric. Sensation to light
touch and pinprick is symmetric, and
strength is 5/5 in the lower extremities.
Complete blood count and metabolic
panel are normal.

A radiograph of the lumbar spine shows
degeneration of the L4 and L5 vertebrae,
osteophyte formation, and facet arthro-
pathy with spinal canal narrowing.

Which of the following is the most
appropriate treatment for this patient’s
symptoms?

A. Acetaminophen
B. Amitriptyline
C. Cyclobenzaprine
D. Ibuprofen
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