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Low back pain (LBP) is one of the most common reasons for an office visit, but 
most cases—at least 95%—have a benign underlying cause. Evaluation of LBP  
patients in the primary care setting, therefore, must focus on identifying “red flags” 
in the history and physical exam that suggest a significant underlying process  
requiring further work-up, including imaging. This evidence-based approach helps 
control costs and prevents the detrimental effects of unnecessary testing.

L ow back pain (LBP) plagues many Americans and is a 
common reason for office visits in the United States. In 
2010, back symptoms were the principal reason for 1.3% 
of office visits in the US.1 Recent data suggest that 75% to 

85% of all Americans will experience an episode of LBP at least 
once in their lifetime.2 It is the leading cause of years lived with 
disability in the US3 and is a common reason for work disability. 
From a health care system standpoint, LBP imposes a consider-
able burden, accounting for more than $85 billion annually in di-
rect costs.2 

The etiology of LBP can be related to several anatomic and 
physiologic changes. Potential origins of LBP include, but are 
not limited to, pathology of the vertebrospinal ligaments, mus-
culature, facet joints, fascia, vertebra and vertebral disks, and the 
extensive neurovascular components of the lumbar region. Al-
though the potential causes of LBP are many, the majority of pa-
tients presenting with acute LBP usually improve with minimal 
clinical intervention within the first month. This is true even for 
patients who report limitations in daily activities and those with 
severe, acute cases of LBP. 

A single standard of care for patients presenting with LBP has 
not been established. The wide array of choices for diagnosis and 
treatment of LBP is one factor that hinders the development of a 
standard diagnostic protocol. The challenge to clinicians when 
diagnosing LBP is to differentiate the patients with benign, self-
limiting LBP (simple), who comprise the vast majority of LBP 
patients, from the 1% to 5% with a serious underlying pathology 
(complicated).4
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LEARNING OBJECTIVES
•	Identify “red flag” items in the 

history and physical exam that make 
low back pain (LBP) “complicated.”

•	Stratify patients into three categories: 
simple back pain, complicated back 
pain, and back pain with sciatica.

•	Discuss when appropriate additional 
testing/imaging is needed based on 
LBP categories.

•	Discuss patient perceptions and costs 
associated with imaging and LBP.

•	Describe basic treatment options for 
noncomplicated acute LBP.
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STRATIFICATION OF  
LOW BACK PAIN
Koes and colleagues ana-
lyzed 13 different national 
guidelines and two inter-
national guidelines for the 
management of LBP.5 They 
found that the guidelines 
consistently recommend fo-
cusing the history and physi-
cal exam (HPE) on identi-
fying features suggestive of 
underlying serious patholo-
gy, or “red flags,” and exclud-
ing specific diseases.5 They 
also found that none of the 
guidelines recommends the 
routine use of imaging in pa-
tients without suspected se-
rious pathology.5 The Ameri-
can College of Radiology 
simplified this approach to 
patients with LBP by creating 
a list of red flags to look for 
during the HPE.3 The presence of red flags indicates 
a case of complicated LBP, and patients who present 
with them should undergo additional diagnostic 
studies to screen for serious underlying conditions 
(see the Table, page 40). 

The HPE should ultimately separate patients into 
three categories to determine the need for imaging 
(and course of treatment): (1) simple acute back pain, 
(2) complicated back pain with red flag (ie, a potential 
underlying systemic disease), and (3) LBP with neuro-
logic deficits potentially requiring surgery.5 

Simple acute low back pain
Up to 85% of patients presenting with LBP may never 
receive a definitive diagnosis due to lack of specific 
symptoms and ambiguous imaging results.6 Clini-
cians can assume that LBP in these patients is due to 
a mechanical cause, by far the most common cause 
of LBP.7 It is therefore more useful to rule out serious 
or potentially fatal causes of LBP (complicated LBP) 
rather than rule in a cause for patients presenting 
with LBP. 

It is generally accepted among practitioners that a 
thorough HPE alone is sufficient for evaluating most 
patients presenting with acute LBP lasting less than 
four weeks.5 Patients presenting without red flags 
should be assured that improvement of acute LBP is 

typical, and that no diagnostic intervention is needed 
unless they do not improve as expected per patient 
or provider (eg, in terms of activities of daily living or 
work restrictions). The Figure (see page 41) depicts 
an appropriate approach to diagnosis and treatment 
in patients presenting with LBP.8 Clinicians should 
also offer patient education for self-care and discuss 
noninvasive treatment options, including pharma-
cologic and nonpharmacologic therapy.9

Low back pain with red flags (complicated)
Patient history is more useful than the physical 
exam in screening for spinal malignancies. In one 
particular combination (age > 50, history of cancer, 
unexplained weight loss, and failure to improve with 
conservative therapy), red flag symptoms are 100% 
sensitive for detecting malignancy.10 However, ma-
lignant neoplasms of the spine make up less than 
1% of the diagnoses of patients presenting with LBP 
in primary care.4 Additionally, Deyo and Diehl re-
viewed five studies of a large series of consecutive 
spine films with large sample sizes and found the 
incidence of tumors, infections, and inflammatory 
spondyloarthropathies together were present in less 
than 2%.11 This low prevalence underscores the chal-
lenge of diagnosing serious pathology of the spine in 
the primary care setting. 
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Patients with complicated back pain presenting 
with red flags should always be examined for an 
underlying systemic disease. There is one red flag 
that, seen in isolation, meaningfully increases the 
likelihood of cancer: a previous history of cancer.4 
Otherwise, inflammatory markers (eg, erythrocyte 
sedimentation rate) can be used to determine the 
need for advanced imaging (see the Figure).10 

Low back pain  
with neurologic findings (sciatica)
Screening (HPE) for neurologic damage is difficult 
because traditional findings of neurologic injury (pa-
resis or muscle weakness, impaired reflexes, sensory 
deficits, and decreased range of motion) all have low 
sensitivity with higher specificity.12 For this reason, 
these tests are of limited value as screening tools dur-
ing the HPE. Specific exams, such as the straight leg 
raise and crossed straight leg tests, are also of limited 
value, especially in the primary care setting, because 
of inconsistent sensitivity and specificity. 

This is the primary reason that the HPE in pa-
tients with LBP who have neurologic findings must 

include evaluation for urgent findings (see the Fig-
ure). If any red flags are present, advanced imaging 
is immediately warranted. Otherwise, inflammatory 
markers and plain radiography may be obtained, 
and advanced imaging may be considered if the 
plain radiography and/or inflammatory markers are 
abnormal. 

There is also an approach that advocates the use 
of advanced imaging in patients with significant 
functional disability due to their LBP. Two question-
naires, the Oswestry Low Back Pain Disability Index 
and the Roland-Morris Disability Questionnaire, 
evaluate subjective data to determine a patient’s 
functional disability due to LBP. The validity of both 
tests has been confirmed.13

DIAGNOSTIC IMAGING	
The majority of patients presenting with LBP without 
concerning symptoms can be assumed to have non-
specific mechanical back pain. These patients do not 
need radiography unless the pain has not improved 
after four to six weeks of conservative care, because 
plain radiographs often detect findings (degenera-
tive joint disease, bone spurs, spondylosis) that are 
unrelated to symptoms.9 Advanced imaging is gen-
erally recommended only for LBP patients with red 
flags due to the potentially critical nature of these 
cases.5 Patients with LBP presenting with any of these 
factors require further testing, even if the duration of 
their pain is less than four weeks. 

If a patient’s LBP persists beyond four weeks, the 
clinician must decide which diagnostic test to order. 
General medical knowledge suggests that MRI is su-
perior to plain radiography because it shows soft tis-
sue and can detect more concerning abnormalities, 
such as infections, cancer, and metastatic tumors. CT 
is better for showing bony abnormalities, but these 
rarely correlate with a patient’s LBP, and CT subjects 
patients to levels of radiation that can increase can-
cer risks.14 Plain radiography in this cohort (LBP > 4 
wk) is not generally recommended as it cannot show 
intervertebral discs or evaluate the degree of spinal 
stenosis as accurately as MRI. Additionally, these 
lumbar radiographs expose patients to more than 35 
times the radiation delivered in a single chest radio-
graph.15 

COSTS AND PATIENT OUTCOMES 
The estimated cost of unnecessary imaging for 
LBP is $300 million per year.16 There is evidence 
of a strong association between advanced lumbar 

TABLE

Red Flags for a Potentially Serious 
Underlying Cause of Low Back Pain

Age > 50

Duration > 4 wk 

Focal neurologic deficit(s)

History of abdominal aortic aneurysm

History of cancer

Immunosuppression

IV drug use

Prolonged use of corticosteroids, osteoporosis

Trauma

Unexplained fever

Unexplained weight loss 

Note: This is not a comprehensive list of red flags, but rather is 
a guide to common concerns in patients with low back pain or 
radiculopathy. 
Source: Staiger et al. Postgrad Med. 1999.40

>> continued from previous page  
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FIGURE

Evaluating Patients with Low Back Pain 

• �If either abnormal, consider 
CT or MRI

• �Have high clinical suspicion 
in patient with known 
cancer and new back pain; or 
patient with IDU, fever, and 
back pain

• �Close follow-up is warranted

Urgent consultation and 
CT or MRI to evaluate 
for cord or cauda equina 
compression

• �Noncontrast CT or MRI, 
choice depends on local 
availability

• �If 12-wk failure, meets 
criteria for subacute low 
back pain

Improved

STOP

STOP

Not improved

Complicated back pain 
without radiculopathy

(37%)
• Age > 50
• �Systemic signs, symptoms, 

or risk factors: 
   �Fever, weight loss, 

history of prior cancer, 
hematuria, adenopathy, 
IDU

(Probability of systemic 
disease is 1% to 10%, 
depending on the findings. 
Most patients still have 
musculoligamentous pain 
[95%].)

Radiculopathy
(3%)

• �Signs and symptoms 
of radiculopathy, 
without bladder or 
bilateral findings

• �May also have 
systemic signs, 
symptoms, or risk 
factors noted in 
complicated back 
pain 

Urgent situations
(< 1%)

• �Acute radiculopathy with 
urinary retention, saddle 
anesthesia, bilateral 
neurologic symptoms, or 
bilateral exam findings

• �Progressive motor 
weakness

• �May have systemic signs, 
symptoms, or risk factors

Low back pain

Presence of sciatica?  
(occasionally without back pain)

No Yes

If normal, conservative 
care for at least 4 -6 wk 
unless neurologic deficit is 
progressive

Improved Not improved

Conservative 
care for 4-6 wk

Simple back pain 
(60%)

• Age < 50
• �No signs or symptoms 

of systemic disease
• �No history of cancer

   �(Likelihood of 
musculoskeletal  
cause ~0.99)

Plain film and ESR*

• Plain film 
• �ESR* if risks for 

osteomyelitis

Abbreviations: CT, computed tomography; ESR, erythrocyte sedimentation rate; IDU, injection drug use; MRI, magnetic resonance imaging. 

*Some clinicians measure C-reactive protein in addition to ESR as an inflammatory marker.  
Reproduced with permission from Staiger TO, Gatewood M, Wipf JE, Deyo RA. Diagnostic testing for low back pain. In: Post TW (ed), UpToDate, 
Waltham, MA. Accessed March 16, 2016. Copyright © 2015 UpToDate, Inc. For more information visit www.uptodate.com.
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spine imaging and increased rates of surgery and 
significantly higher total medical expenditures.17,18 

One study examined patients with nonspecific 
LBP who either received MRI within 30 days post-
onset (defined as “early MRI”) or did not receive 
MRI. Early-MRI patients had significantly higher 
total medical expenses ($12,948, P < .0001) than 
the no-MRI group.17 The early-MRI group also 
had significantly longer periods of disability and 
were less likely to go off disability than the no-MRI 
group (P < .0001). 

Cost-effectiveness studies of plain radiographs, 
dating back to 1982, have yielded similar findings. 
Liang et al suggested that if radiography was done 
routinely at the initial visit in patients with acute LBP 
but no red flags, the cost would be more than $2,000 
(in 1982 dollars) to avert one day of pain.19 A more 
recent study examined patients with acute LBP who 
received MRI, with one group blinded (both patients 
and physicians) to their MRI results for six months 
while the other group received their results within 48 
hours.20 All patients underwent a physical exam by a 
study coordinator, and treatment was assigned prior 
to imaging. At six weeks and one year, there was no 
significant difference in treatment assignments or 
self-reported surveys between groups, indicating 
that the MRI results had no significant influence on 
patient outcomes. 

Despite the large increase in the use of advanced 
diagnostic imaging aimed at improving patient care 
and outcomes, there is a lack of data showing any 
correlative or causative connection between the two. 
Given this lack of evidence, and the potentially det-
rimental radiation exposure and increased costs to 
patients, clinicians should follow evidence-based 
guidelines when considering diagnostic imaging in 
patients presenting with LBP. 

PATIENT PERCEPTION
Patient satisfaction plays a very important role in 
health care and may correlate with compliance and 
other outcomes. One study showed that while radi-
ography in patients with LBP was not associated with 
improved clinical outcomes, it did increase patients’ 
satisfaction with the care they received.21 A study 
that grouped patients requiring imaging for LBP into 
rapid MRI and plain film radiography cohorts found 
that patients who received rapid MRI were more as-
sured by their results than were patients in the radi-
ography group (74% vs 58%, P = .002).22 Both groups 
showed significant clinical improvement in the first 

three months, but there was no difference between 
groups at either the three- or 12-month mark. In 
both groups, reassurance was positively correlated 
with patient satisfaction (Pearson correlation coef-
ficients, 0.55-0.59, P < .001). 

Patients may be reassured by imaging, even when 
it is unnecessary. Effectively explaining symptom-
atology during the HPE to patients with LBP should 
be of high priority to clinicians. A study found that 
when patients with mechanical LBP did not receive 
an adequate explanation of the problem, they were 
less satisfied with their visit and wanted more diag-
nostic tests.11 Another study found that when low-
risk patients were randomly assigned to a control 
group and received an educational intervention 
only, they reported equal satisfaction with their care 
and had clinical outcomes equal to those of the treat-
ment group that received a plain radiograph.11 

Given the costs, radiation risks, and other nega-
tive aspects of unnecessary imaging, additional di-
agnostic tests may not be in a patient’s best interest. 
A careful physical exam should be performed, with 
the clinician providing ongoing commentary to reas-
sure patients that the clinician is neither dismissing 
the patient’s symptoms nor inappropriately avoiding 
further tests. 

Often, medical providers order imaging with the 
intention to reassure patients with the results and 
thus ultimately increase the patient’s sense of well-
being. However, the opposite effect may occur, with 
patients actually developing a decreased sense of 
wellness with no alteration of outcomes. A study 
evaluated general health (GH) scores (based on re-
sults from several screening questionnaires that as-
sessed the patient’s current physical and mental 
health state) in patients receiving MRI results.20 The 
patients were divided into those who received results 
(within 48 hours), and those who did not unless it 
was critical to patient management (blinded group). 
At six weeks, the blinded group’s GH score was sig-
nificantly higher than the early-informed group’s GH 
score. This suggests that receiving MRI results may 
negatively influence patients’ perception of their 
general health.20 

The same meta-analysis that reviewed patient out-
comes also evaluated mental health and quality-of- 
life scores of LBP patients who received either MRI, 
CT, or radiography.23 There was no short-term (< 3 
mo) or long-term (6-12 mo) difference between pa-
tients who received radiography versus advanced im-
aging. This indicates that using imaging of any kind in 
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patients with LBP but without indications of serious 
underlying conditions does not improve clinical out-
comes and is negatively correlated with quality-of-life 
measures at short- and long-term intervals.23 

TREATMENT 
The prognosis of simple acute mechanical LBP is ex-
cellent. Although back pain is a leading reason for 
visiting health care providers, many affected indi-
viduals never seek medical care and apparently im-
prove on their own. In a random telephone survey of 
North Carolina residents, only 39% of persons with 
LBP sought medical care.24 Therefore, patients who 
do seek treatment should be given reassurance, and 
therapies should be tailored to the individual in the 
least invasive and most cost-effective manner. Many 
treatment options are available for LBP, but often 
strong evidence of benefit is lacking.

Pharmacologic therapy
Anti-inflammatories. It can be assumed that when 
a patient comes to the practitioner for evaluation of 
LBP, there is an expectation that some type of medi-
cation will be recommended or prescribed for pain 
relief. Unless there is a contraindication, NSAIDs 
are often first-line therapy, and they are effective for 
short-term symptom relief when compared with pla-
cebo.25 A mild pain medication, such as acetamino-
phen, is also a common treatment. The 2007 joint 
practice guideline from the American Pain Society 
(APS) and the American College of Physicians (ACP) 
recommends acetaminophen or NSAIDs as first-line 
therapy for acute LBP.3 Neither agent—NSAIDs or 
acetaminophen—has shown superiority, and com-
bining the two has shown no additional benefits.26 
Caution must be used, however, as NSAIDs have a 
risk for gastrointestinal toxicity and nephrotoxicity, 
and acetaminophen has a dose- and patient-depen-
dent risk for hepatotoxicity.

Muscle relaxants. Muscle relaxants are another 
pharmacologic treatment option for LBP. Most pain 
reduction from this class of medication occurs in the 
first one to two weeks of therapy, although benefit 
may continue for up to four weeks.27 There is also evi-
dence that a combination of an NSAID and a muscle 
relaxer has added benefits.27 These medications are 
centrally acting, so sedation and dizziness are com-
mon; all medications in this class have these adverse 
effects to some degree. Carisoprodol has as its first 
metabolite meprobamate, which is a tranquilizer 
used to treat anxiety disorders; it has a potential for 

abuse and should be used with caution in certain 
populations.

Opioids. Opioids are commonly prescribed to 
patients with LBP, though there are limited data 
regarding efficacy. One trial compared an NSAID 
alone versus an NSAID plus oxycodone/acetamino-
phen and found no significant difference in pain or 
disability after seven days.28 In addition, the adverse 
effects of opioids, which include sedation, constipa-
tion, nausea, and confusion, may be amplified in the 
elderly population; therefore, opioids should be pre-
scribed with caution in these patients. If prescribed 
to treat acute LBP, opioids should be used in short, 
scheduled dosing regimens since NSAIDs or acet-
aminophen suffice for most patients.

Corticosteroids. Oral glucocorticoids are some-
times given to patients with acute LBP, and they like-
ly are used more frequently in patients with radicular 
symptoms. However, the APS/ACP 2007 joint guide-
lines recommend against use of systemic glucocor-
ticoids for acute LBP due to lack of proven benefit.3 
Epidural steroid injections are not generally ben-
eficial for isolated acute LBP, but there is evidence 
that they are helpful with persistent radicular pain.29 
Zarghooni and colleagues found significant reduc-
tions in pain and use of pain medication after single-
shot epidural injections.29

Other pharmacologic therapies, acupuncture, 
sclerotherapy, and other methods are used to treat 
back pain, but these are typically reserved for chron-
ic, not acute, LBP. 

Nonpharmacologic therapy 
Physical therapy. Physical therapy is a commonly 
prescribed treatment for LBP. Systematic literature 
reviews indicate that for patients with acute LBP (< 
6 wk), there is no difference in the effectiveness of 
exercise therapy compared to no treatment and care 
provided by a general practitioner or to manipula-
tions.30 For patients with subacute (6-12 wk) and 
chronic (> 12 wk) LBP, exercise therapy is effective 
compared to no treatment.30 There is debate, how-
ever, over which exercise activities should be used. 
Research supports strength/resistance and coordi-
nation/stabilization exercises.

Most therapists recommend the McKenzie meth-
od or spine stabilization exercises.31 The McKenzie 
method is used for LBP with sciatica; the patient 
moves through exercises within the prone position 
and focuses on extension of the spine. Spine stabili-
zation is an active form of exercise based on a “neu-
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tral spine” position and helps strengthen muscles 
to maintain this position (core stabilization). The 
McKenzie method, when added to first-line care for 
LBP, does not produce significant improvements in 
pain or other clinical outcomes, although it may re-
duce health care utilization.32 Spine stabilization ex-
ercises have been shown to decrease pain, disability, 
and risk for recurrence after a first episode of back 
pain.33 The apparent success of physical therapy is at-
tributed to compliance with directed home exercise 
programs, which have been shown to reduce the rate 
of recurrence, decrease episodes of acute LBP, and 
decrease the need for health services.34 

Spinal traction. Traction or nonsurgical spinal 
decompression has emerged as a treatment for LBP. 
Unfortunately, there are little data to support its use 
as a treatment for acute LBP. Only a few randomized 
trials showed benefit, and these were small studies 
with a high risk for bias. A Cochrane review pub-
lished in 2013 looked at 32 studies involving 2,762 
patients with acute, subacute, and chronic LBP.35 The 
review did not find any evidence that traction alone 
or in combination with other therapy was any better 
than placebo treatment.35

Spinal manipulation. Spinal manipulation may 
be more effective than placebo treatment in reduc-
ing pain when the pain has been present for less than 
six weeks, but it is not more effective in reducing 
disability.36 There is little or no high-level evidence 
about spinal manipulation for acute LBP. However, 
there is some evidence of cost-effectiveness when 
using spinal manipulation in subacute to chronic 
pain.37 Chiropractic techniques are considered safe 
(when performed by a trained provider), but a sys-
tematic review found that these techniques provide 
no clinically relevant improvement in pain or dis-
ability when compared to other treatments.38

Bed rest. Bed rest has not been shown to improve 
outcomes, and in fact patients who had bed rest had 
less favorable outcomes than those who stayed active.39 
Bed rest is less effective at reducing pain and improving 
function when compared to staying active.39 

Recommended management 
A patient who presents with nonspecific acute LBP 
should have a thorough HPE to evaluate for the 
presence of red flags. If no concerning findings are 
present, the initial visit should focus on patient edu-
cation based on the following items: (1) good prog-
nosis with little intervention, (2) staying active and 
avoiding bed rest as much as possible, and (3) avoid-

ing pain-causing movements when possible. The 
second step is to initiate a trial of an NSAID or acet
aminophen and consider a muscle relaxant based 
on pain severity. Avoid opioid therapy if possible, 
but use conservative dosing if required for severe 
pain. Patients should be advised to return in two to 
four weeks if they do not experience significant im-
provement. At this time, the clinician may consider 
referring the patient for physical therapy, changing 
NSAIDs, ordering inflammatory markers, and/or re-
ferring to a specialist.

CONCLUSION
Although no single diagnostic protocol for LBP ex-
ists, the clinician must be able to distinguish sim-
ple from complex types. A thorough HPE is useful 
for categorizing the patient’s pain, with diagnostic 
imaging reserved for those patients with severe or 
progressive neurologic deficits, suspicion of serious 
underlying conditions, or LBP lasting more than 
four weeks without improvement. MRI, if available, 
is generally preferred over CT because it does not 
use ionizing radiation and provides better visu-
alization of soft tissue, vertebral marrow, and the 
spinal cord. Symptomatology should be explained 
to patients with LBP during the HPE, with ongoing 
commentary to increase patient satisfaction and 
compliance. About two-thirds of patients with LBP 
do not seek evaluation from a health care provider; 
therefore, those who do seek treatment should be 
reassured, and therapies tailored to the individual 
in the least invasive and most cost-effective manner 
possible.                                                                               CR
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