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Mechanical low back pain refers to back pain that arises 
intrinsically from the spine, intervertebral disks, or sur-
rounding soft tissues. This includes lumbosacral muscle 
strain, disk herniation, lumbar spondylosis, spondylolis-
thesis, spondylolysis, vertebral compression fractures, and 
acute or chronic traumatic injury.1 Repetitive trauma and 
overuse are common causes of chronic mechanical low back 
pain, which is often secondary to workplace injury. Most 
patients who experience activity-limiting low back pain go 
on to have recurrent episodes. Chronic low back pain affects 

up to 23% of the population worldwide, with an estimated 
24% to 80% of patients having a recurrence at one year.2,3

Medicare expenditures for patients with low back pain 
have increased dramatically, with large increases in spending 
on epidural corticosteroid injections and opiate prescriptions 
(629% and 423% increases, respectively), as well as increased 
use of magnetic resonance imaging and spinal fusion surgery, 
without any significant improvement in patient outcomes or 
disability rates.4 This article proposes a more judicious use of 
imaging, with use of evidence-based treatments to decrease 
cost, decrease disability, and improve overall outcomes.

Evaluation
The history and physical examination, with appropriate use 
of imaging, can point toward a specific etiology. However, 
the complexity and biomechanics of the spine make it dif-
ficult to identify a specific anatomic lesion, with a precise 
diagnosis made in only 20% of cases.5
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Low back pain is usually nonspecific or mechanical. Mechanical low back pain arises intrinsically from the spine, interverte-
bral disks, or surrounding soft tissues. Clinical clues, or red flags, may help identify cases of nonmechanical low back pain 
and prompt further evaluation or imaging. Red flags include progressive motor or sensory loss, new urinary retention or 
overflow incontinence, history of cancer, recent invasive spinal procedure, and significant trauma relative to age. Imaging 
on initial presentation should be reserved for when there is suspicion for cauda equina syndrome, malignancy, fracture, 
or infection. Plain radiography of the lumbar spine is appropriate to assess for 
fracture and bony abnormality, whereas magnetic resonance imaging is better 
for identifying the source of neurologic or soft tissue abnormalities. There are 
multiple treatment modalities for mechanical low back pain, but strong evidence 
of benefit is often lacking. Moderate evidence supports the use of nonsteroidal 
anti-inflammatory drugs, opioids, and topiramate in the short-term treatment of 
mechanical low back pain. There is little or no evidence of benefit for acetamin-
ophen, antidepressants (except duloxetine), skeletal muscle relaxants, lidocaine 
patches, and transcutaneous electrical nerve stimulation in the treatment of 
chronic low back pain. There is strong evidence for short-term effectiveness and 
moderate-quality evidence for long-term effectiveness of yoga in the treatment 
of chronic low back pain. Various spinal manipulative techniques (osteopathic 
manipulative treatment, spinal manipulative therapy) have shown mixed benefits in the acute and chronic setting. Physical 
therapy modalities such as the McKenzie method may decrease the recurrence of low back pain and use of health care. Edu-
cating patients on prognosis and incorporating psychosocial components of care such as identifying comorbid psychological 
problems and barriers to treatment are essential components of long-term management. (Am Fam Physician. 2018; 98(7):421-
428. Copyright © 2018 American Academy of Family Physicians.)
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HISTORY AND PHYSICAL EXAMINATION

Evaluation of low back pain should begin with a history and 
physical examination, the results of which dictate further 
evaluation or treatment. The presence of red flags that sug-
gest systemic disease or urgent problems warrants additional 
evaluation before empiric 
treatment (Table 13,5-7). A 
systematic review showed a 
higher likelihood of fracture 
with the presence of one or 
more red flags for trauma 
(older age, prolonged cor-
ticosteroid use, significant 
trauma relative to age, con-
tusions or abrasions). His-
tory of malignancy had the 
highest posttest probability 
for detection of spinal malig-
nancy.6 Other important red 
flags include constitutional 
symptoms for malignancy 
or infection, loss of bowel 
or bladder function and 
progressive motor or sen-
sory loss for cauda equina 
syndrome, and history of a 
spinal procedure or intrave-
nous drug use for infection.

The history should include an assessment of pain location, 
severity, timing, aggravating/relieving factors, and radia-
tion. Body mass index, physical activity, and occupational 
hazards should be used to assess risk of mechanical low 
back pain. Patients with psychosocial deficits or disabilities 

TABLE 1

Red Flag Findings in Patients with Low Back Pain

Possible 
etiology Historic findings (strength of evidence)

Examination findings  
(strength of evidence)

Cauda 
equina 
syndrome

Progressive motor or sensory loss, new 
urinary retention or overflow incontinence, 
new fecal incontinence (strong)

Saddle anesthesia, loss of anal 
sphincter tone, significant motor 
deficits encompassing multiple 
nerve roots (strong)

Fracture Significant trauma relative to age (strong)

Prolonged corticosteroid use (intermediate)

Age older than 70 years, osteoporosis (weak)

Contusions or abrasions 
(intermediate)

Infection Spinal procedure in the past 12 months 
(strong)

Intravenous drug use, immunosuppression, 
distant lumbar spine surgery (intermediate)

Fever, wound in the spinal region 
(strong)

Localized pain and tenderness 
(weak)

Malignancy History of metastatic cancer (strong)

Unexplained weight loss (intermediate)

Focal tenderness and localized pain 
in the setting of risk factors (weak)

Information from references 3, and 5 through 7.

BEST PRACTICES IN ORTHOPEDICS

Recommendations from the Choosing Wisely Campaign

Recommendation Sponsoring organization

Avoid imaging studies (magnetic resonance imaging, computed tomography, or radiography) 
for acute low back pain without specific indications.

American Society of 
Anesthesiologists

Avoid lumbar spine imaging in the emergency department for adults with nontraumatic back 
pain unless the patient has severe or progressive neurologic deficits or is suspected of having 
a serious underlying condition (such as vertebral infection, cauda equina syndrome, or cancer 
with bony metastasis).

American College of Emergency 
Physicians

Do not perform imaging for low back pain in the first six weeks unless red flags are present. 
Red flags include, but are not limited to, severe or progressive neurologic deficits or suspected 
serious underlying conditions such as osteomyelitis.

American Academy of Family 
Physicians and American College of 
Physicians

Do not recommend advanced imaging (e.g., magnetic resonance imaging) of the spine within 
the first six weeks in patients with nonspecific acute low back pain in the absence of red flags.

North American Spine Society

Do not prescribe opiates for acute disabling low back pain before evaluation and a trial of 
alternatives is considered.

American Academy of Physical 
Medicine and Rehabilitation

Source:  For more information on the Choosing Wisely Campaign, see http:// www.choosingwisely.org. For supporting citations and to search 
Choosing Wisely recommendations relevant to primary care, see https:// www.aafp.org/afp/recommendations/search.htm.
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are more likely to develop chronic back pain and are more 
likely to be disabled by their symptoms.1

Physical examination should include evaluation of 
strength, sensation, and reflexes of the lower extremities. 
Inspection, palpation, and range-of-motion testing of the 
lumbosacral musculature are helpful for identifying point 
tenderness, restriction, and spasm. The straight leg raise test 
is performed by the examiner raising the patient’s straight 
leg to an angle of 30 to 70 degrees. Ipsilateral leg pain at 

less than 60 degrees is positive for lumbar disk herniation 
(sensitivity = 0.80, specificity = 0.40;  positive likelihood 
ratio = 2.0, negative likelihood ratio = 0.5). Reproduction of 
contralateral pain using the crossed straight leg raise test is 
positive for lumbar disk herniation (sensitivity = 0.35, spec-
ificity = 0.90;  positive likelihood ratio = 3.5, negative like-
lihood ratio = 0.72).7 Patients with psychosocial symptoms 
or risk factors may be assessed for nonorganic or inappro-
priate physical signs.

IMAGING

Imaging is not recommended for most 
patients with nonspecific mechanical 
low back pain in the absence of red 
flags.5,6 The American College of Radiol-
ogy Appropriateness Criteria for low 
back pain recommends imaging only if 
there is no improvement after six weeks 
of conservative medical and physical 
therapies, or there is high suspicion for 
cauda equina syndrome, malignancy, 
fracture, or infection.8 The presence of 
radiculopathy with low back pain is not 
an indication for early imaging.8,9 Early 
imaging with plain radiography is asso-
ciated with worse overall outcomes and 
is likely to identify minor abnormalities 
in asymptomatic patients.8 Plain radi-
ography of the lumbar spine is appro-
priate to assess for fracture and bony 
abnormality, whereas magnetic reso-
nance imaging is better for identifying 
the source of neurologic or soft tissue 
abnormalities. A randomized trial 
showed that early routine use of mag-
netic resonance imaging increases lum-
bar spinal surgeries without reciprocal 
benefits in pain or function.10 It is appro-
priate to begin symptomatic therapy 
without imaging in adults younger than  
50 years and in those older than 50 
years if there is not concern for systemic 
disease.11

DIFFERENTIAL DIAGNOSIS

The diagnosis of mechanical low back 
pain should be made when systemic 
disease and referred pain have been 
ruled out, and no red flags have been 
identified. The differential diagnosis is 
summarized in (Table 2).1-3,5-7,11

TABLE 2

Differential Diagnosis of Mechanical Low Back Pain

Diagnosis (percent-
age of patients with 
low back pain) Key characteristics and clinical clues

Lumbosacral  
muscle strains/
sprains (70%)

Often following isolated traumatic incidents or repetitive over-
use;  pain worse with movement, relieved by rest;  examination 
may reveal restricted range of motion, muscle tenderness, or 
trigger points

Lumbar spondylo-
sis (10%)

More common in persons older than 40 years;  pain may be 
present in or radiate from the hips;  pain is worse with activity;  
pain may worsen with lumbar spine extension or rotation;  
neurologic examination is usually normal

Disk herniation (5% 
to 10%)

Most often involves the L5 or S1 nerve root, at L4-L5 or L5-S1 
in 90% to 95% of cases;  symptoms may include pain, paresthe-
sia, sensory change, loss of strength or reflexes depending on 
affected nerve root

Spondylolysis (less 
than 5%*)

Common in young athletes;  symptoms often develop insidi-
ously;  pain with activities involving lumbar extension;  imaging 
is diagnostic, but early imaging in the absence of red flags is 
typically not necessary;  usually occurs in a lower lumbar verte-
bra, most often L5

Vertebral compres-
sion fracture (4%)

Fracture may occur slowly over time or acutely with mild 
trauma;  acute episodes usually resolve in four to six weeks, but 
abnormal healing or additional fractures may result in chronic 
pain and functional impairment;  presents as localized back 
pain that is worse with flexion and often point tenderness on 
palpation;  risk factors include increased age, history of trauma, 
chronic steroid use, and osteoporosis;  plain radiography 
should be obtained to confirm diagnosis

Spondylolisthesis 
(3% to 4%)

Pain often radiates into the buttocks or posterior thigh;  leg 
pain may be worse than back pain;  often presents as paresthe-
sias, numbness, or weakness;  occurs at L5 in 90% of cases

Spinal stenosis (3%) Presents as back pain, sometimes with sensory loss or weak-
ness in the legs;  calf pain with ambulation that is relieved with 
rest/sitting (pseudoclaudication);  neurologic examination 
findings are normal;  imaging is diagnostic

*—Occurs in less than 5% of the general population but in up to 50% of preadolescent and 
adolescent athletes.

Information from references 1 through 3, 5 through 7, and 11.
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Treatment
Multiple treatments may be employed 
for acute or chronic mechanical low 
back pain, although strong evidence 
for their benefit is lacking.5 Once non-
mechanical causes of low back pain are 
ruled out, a stepwise approach to man-
agement is recommended (Table 35). 
Treatment options are summarized in 
Table 4.12-36

PHARMACOLOGIC

Nonsteroidal anti-inflammatory drugs 
(NSAIDs) are often used as first-line 
treatment and may provide short-
term relief. NSAIDs are effective for 
short-term relief in chronic low back 
pain without radiculopathy, but there 
is no difference between NSAIDs and 
placebo for radicular symptoms.12 
There is also no difference in effec-
tiveness between different types of 
NSAIDs  and between NSAIDs and 
other commonly used pharmacother-
apies, including opioids and mus-
cle relaxants, in those with chronic 
pain.13,16 There is no evidence that acet-
aminophen is better than placebo.12  
Moderate-quality evidence suggests 
that skeletal muscle relaxants are 
beneficial in nonspecific chronic low 
back pain. However, adverse effects, 
including sedation, abuse, transient 
hypotension, and serotonin syndrome, 
may limit their use.18 Two recent ran-
domized controlled trials did not show 
a benefit from systemic corticosteroids 
compared with placebo in patients 

TABLE 4 

Treatment Options for Mechanical Low Back Pain

Pharmacologic

Acetaminophen No evidence that acetaminophen is better than placebo 12 

Opioid-sparing or synergistic effects may justify use despite 
lack of high-quality evidence

Nonsteroidal 
anti-inflammatory 
drugs

Effective for short-term relief of chronic low back pain without 
radiculopathy12

No difference between NSAIDs and placebo for radicular 
symptoms13

No difference between different types of NSAIDs and between 
NSAIDs and other commonly used pharmacotherapies, includ-
ing opioids and muscle relaxants, when used for chronic pain13 

Anticonvulsants Gabapentinoids have significant adverse effects without 
demonstrated benefits in patients with chronic low back pain14

A single trial with 96 patients concluded that topiramate 
(Topamax) was more effective than placebo in improving pain 
severity or functioning in patients with chronic low back pain15

Opioids Short-term effectiveness for pain relief and functioning, but 
long-term effectiveness and safety are unclear

Increased risk of misuse, abuse, and diversion16,17 

Skeletal muscle 
relaxants

More effective pain relief and global efficacy in acute chronic 
nonspecific low back pain when compared with placebo;  
however, adverse effects such as sedation, abuse (carisoprodol 
[Soma]), transiently lower blood pressure (tizanidine [Zanaflex]), 
and increased risk of serotonin syndrome (cyclobenzaprine 
[Flexeril]) are common18

No additional benefit when added to naproxen19

Topical anesthetics Topical lidocaine patches appear to be no more effective than 
placebo20 

Oral 
corticosteroids

No benefit for acute low back pain according to a single ran-
domized controlled trial21 

Antidepressants No clear evidence of superiority over placebo for chronic low 
back pain to support the use of antidepressants, except for 
duloxetine (Cymbalta), in patients with comorbid depression or 
other forms of chronic pain22 

continues

TABLE 3

Approach to the Treatment of Mechanical Low Back Pain

First visit

Rule out nonmechanical causes of low back pain and identify any red flags

Provide patient education

Reassure the patient that the prognosis is often good, with most cases 
resolving with little intervention

Advise the patient to stay active, avoid bed rest, and return to normal activi-
ties as soon as possible

Initiate a trial of a nonsteroidal anti-inflammatory drug

Avoid opioids as much as possible to reduce misuse, abuse, and dependence

Consider early referral to physical therapy for the McKenzie method, also 
called mechanical diagnosis and therapy (acute pain)

Second visit

Assess adherence to previously recommended therapy

Consider trial of a different nonsteroidal anti-inflam-
matory drug

Consider referral to physical therapy for the McKenzie 
method if not already done

Offer reassurance and reinforce recommendations to 
stay active and return to normal activities as soon as 
possible

Re-evaluate for alternate diagnoses or comorbidities

Adapted with permission from Casazza BA. Diagnosis and treatment of acute low back pain. Am Fam Physician. 2012; 85(4): 346.
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with acute low back pain caused by a 
herniated lumbar disk37 or a benefit 
from cyclobenzaprine (Flexeril) plus 
an NSAID compared with an NSAID 
alone in patients with nonradicular 
acute low back pain.19

PHYSICAL THERAPY AND MANUAL 
MEDICINE

Physical therapists play an integral 
role in the diagnosis and treatment 
of low back pain;  variable evidence 
exists for specific physical modalities. 
Manipulation and mobilization are no 
more effective than inert interventions 
for acute low back pain.38 However, a 
systematic review and meta-analysis 
concluded that osteopathic manipula-
tive treatment is effective in reducing 
acute and chronic mechanical low back 
pain.26 There is strong evidence that spi-
nal stabilization exercises have no long-
term advantages over other exercises.39 
Exercise therapy is as effective as other 
therapies for the treatment of acute low 
back pain, and is slightly effective at 
reducing pain and improving function 
in chronic low back pain.40 However, 
early guideline-directed physical ther-
apy has substantial reductions in use of 
health care and overall costs.41 

SURGICAL/INVASIVE

A Cochrane review concluded that 
there is no strong evidence for or 
against the use of injection therapy 
(i.e., corticosteroids, anesthetics, and 
other drugs administered at epidural 
sites, facet joints, or local sites) in the 
treatment of low back pain.30 Rela-
tively few patients with mechanical 
low back pain will benefit from sur-
gery. Other than indications for urgent 
surgical referral, such as progressive 
motor weakness or cauda equina syn-
drome, the American Pain Society 
recommends offering surgery only 
to patients who have had disabling 
low back pain impacting quality of 
life for more than one year.29 Spinal 
fusion and lumbar disk replacement 

TABLE 4 (continued)

Treatment Options for Mechanical Low Back Pain

Physical

McKenzie method 
(mechanical diag-
nosis and therapy)

Initial assessment by a physical therapist trained in the  
methodology followed by an individualized self-treatment 
program has been shown to have moderate evidence for  
acute low back pain but moderate to no difference for  
chronic low back pain23-25 

Osteopathic 
manipulative 
treatment 

Shown to be effective at reducing acute and chronic mechani-
cal low back pain in a systematic review and meta-analysis26

Acupuncture and 
dry needling

Small benefit when added to conventional therapies27

Massage Low- to very-low-quality evidence that massage may lead  
to short-term improvements in pain outcomes for acute,  
subacute, and chronic low back pain28

Surgical/invasive

Surgery Consider referral for surgery in patients who have had  
disabling low back pain impacting quality of life for more  
than one year 29

Injection therapy Insufficient evidence to support injection therapy (i.e., cortico-
steroids, anesthetics, and other drugs administered at epidural 
sites, facet joints, or local sites) in subacute and chronic low 
back pain30

Prolotherapy injections alone are not effective for chronic low 
back pain but may improve chronic pain when used in conjunc-
tion with other treatments31

Psychological and other modalities

Cognitive behavior 
therapy 

Greater improvement in back pain and functional limitations if 
incorporated into treatment plans for chronic low back pain32

Transcutaneous 
electrical nerve 
stimulation 

No functional benefit in the treatment of patients with chronic 
low back pain33

Yoga Strong evidence of short-term effectiveness and moderate- 
quality evidence of long-term effectiveness for chronic low 
back pain34

Multidisciplinary 
rehabilitation

More effective than usual care35

Patient education Strong evidence that intensive, 2.5-hour educational sessions 
(e.g., advice to stay active, avoid aggravating movements, and 
return to normal activity as soon as possible, and a discussion 
of the often benign nature of acute low back pain) are more 
effective for return to work and long-term pain in patients with 
acute or subacute low back pain36

Less intensive patient education is no more effective than no 
intervention, and comparison of different types of education 
did not show significant differences36

NSAID = nonsteroidal anti-inflammatory drug.

Information from references 12 through 36.
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are the most common procedures for 
mechanical low back pain. However, 
evidence of superiority over nonsur-
gical modalities is limited,29,42 and a 
randomized trial found no clear bene-
fit of spinal fusion after nearly 13 years 
of follow-up.43

PSYCHOLOGICAL AND OTHER 
MODALITIES

Cognitive behavior therapy and  
mindfulness-based stress reduction 
may play a role in the treatment of 
chronic low back pain, with improve-
ments in back pain and functional 
limitations after 26 weeks of treat-
ment.32 There is strong evidence for 
short-term effectiveness and mod-
erate-quality evidence for long-term 
effectiveness of yoga in the treatment 
of chronic low back pain.34 Engaging 
in multidisciplinary biopsychosocial 
rehabilitation can result in decreased 
pain and disability secondary to low 
back pain, with moderate-quality evi-
dence suggesting that it is more effec-
tive than usual care.35

MCKENZIE METHOD

The McKenzie method (mechanical diagnosis and therapy) 
is a physical therapy approach that uses a structured exam-
ination to classify patients with low back pain, which helps 
identify those who will benefit from physical therapy and 
which treatment will provide the most benefit.44 Classifica-
tion is based on an assessment of the patient’s symptomatic 
and mechanical responses from repeated or sustained end-
range-of-motion joint movements.44 For example, a patient 
might report decreased radicular symptoms after perform-
ing repeated standing lumbar extension movements. 

The McKenzie method describes two key examination 
findings:  the centralization phenomenon and directional 
preference. The centralization phenomenon is rapid change 
in the location of pain from a peripheral or distal location to 
a more proximal or central location in response to treatment 
(e.g., a patient describing pain in the foot that moves out of 
the foot and into the buttock with repeated movements).45 
Patients who demonstrate centralization at initial evalua-
tion have better outcomes, which can be used as a prognos-
tic indicator.46 Directional preference is a rapid and lasting 
positive change in symptom, function, or range of motion 
occurring from repeated end range joint movement testing 

in one specific direction of movement. Directional prefer-
ence describes the direction of spinal movement or position 
that produces centralization;  however, it is not synonymous 
with centralization.45 Directional preference is determined 
from a decrease in pain intensity without a change in pain 
location. For example, a patient who performs repeated 
lumbar extensions while standing reports decreased leg 
symptom intensity. This identifies a directional preference 
for extension even without centralization. 

A randomized controlled trial of 241 patients found that 
when patients with directional preference or centraliza-
tion are matched with a treatment in the same direction, 
they are more likely to have a positive outcome, defined 
as at least a 30% decrease on the Roland Morris Disability 
Questionnaire (odds ratio of 7.8 vs. 0.77 in the unmatched 
group).45 Those with directional preference or centraliza-
tion who are prescribed unmatched exercises (exercises in 
the opposite direction) have negative outcomes. This sup-
ports the idea that matched diagnosis and treatment are 
key to positive outcomes.

The McKenzie method has four main diagnostic classi-
fications:  derangement syndrome, dysfunction syndrome, 

SORT:  KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Do not order initial imaging studies unless there is con-
cern for cauda equina syndrome, malignancy, fracture, 
or infection.

B 5, 6, 8-11 

Nonsteroidal anti-inflammatory drugs, opioids, and 
topiramate (Topamax) are more effective than placebo 
in the short-term treatment of nonspecific chronic low 
back pain. 

A 12, 13, 15, 16 

Acetaminophen, antidepressants (except duloxetine 
[Cymbalta]), lidocaine patches, and transcutaneous 
electrical nerve stimulation are not consistently more 
effective than placebo in the treatment of chronic low 
back pain. 

B 12, 18, 20, 
22, 33 

Consider referral to physical therapy for McKenzie 
method techniques to reduce the risk of recurrence and 
need for health care services. 

B 24, 25, 45-47 

Intensive patient education that includes advice to stay 
active, avoid aggravating movements, and return to 
normal activity as soon as possible, and a discussion 
of the often benign nature of acute low back pain is 
effective in patients with nonspecific pain. 

B 36

A = consistent, good-quality patient-oriented evidence;  B = inconsistent or limited-quality 
patient-oriented evidence;  C = consensus, disease-oriented evidence, usual practice, expert 
opinion, or case series. For information about the SORT evidence rating system, go to https:// 
www.aafp.org/afpsort.
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posture syndrome, and other.44 Clinicians trained in the 
McKenzie method evaluate patients based on history find-
ings, establishing mechanical baselines and performing 
an active movement examination to evaluate responses 
as described earlier. Each classification has different hall-
mark features, and each requires different treatment 
approaches.23 After patients are classified, they are taught 
specific, individualized, and primarily self-treatment exer-
cises to perform at home, which promotes independence 
and patient ownership. Each patient is given a prescription 
for frequency and duration of exercises based on his or her 
classification, including expectations, safety guidelines, and 
warning signs. Table 5 explains the conceptual model and 
clinical findings relevant to each classification.44

The McKenzie method has moderate evidence of effec-
tiveness in reducing pain and improving function in 
patients with low back pain.23-25 Reliability is increased 
with training and experience with the classification system. 
Clinicians trained in the McKenzie method demonstrate 
good inter-rater reliability when classifying patients.47,48 
Physicians, physical therapists, nurse practitioners, physi-
cian assistants, and chiropractors are eligible for training. 
In case reports, physical therapists with training have been 
clinically proven to demonstrate good pain and function 
outcomes for patients with low back pain.23 Training in 
the McKenzie method consists of two levels of certifica-
tion and multiple components. Information on education, 
credentialing, and locating trained clinicians, go to http:// 
mckenzie institute usa.org.

Data Sources:  We searched PubMed for the key term low back 
pain, with mechanical, McKenzie, MDT, physical therapy, red flags, 
differential diagnosis, manipulation, treatment, NSAIDs, muscle 
relaxants, steroids, acetaminophen, exercise, disability. We also 

searched the Cochrane Database of Systematic Reviews, Clinical 
Evidence, Essential Evidence Plus, and the National Guideline 
Clearinghouse. Search dates:  March to May 2017, and May 2018. 

The opinions and assertions contained herein are the private 
views of the authors and are not to be construed as official or as 
reflecting the views of the U.S. Army Medical Department or the 
U.S. Army Service at large.
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