
clinical therapeutics

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 363;5  nejm.org  july 29, 2010454

This Journal feature begins with a case vignette that includes a therapeutic recommendation. A discussion 
of the clinical problem and the mechanism of benefit of this form of therapy follows. Major clinical studies, 

the clinical use of this therapy, and potential adverse effects are reviewed. Relevant formal guidelines,  
if they exist, are presented. The article ends with the authors’ clinical recommendations. 
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A 45-year-old construction worker with a 7-year history of intermittent low back pain 
is seen by his family physician. The pain has gradually increased over the past  
4 months, despite pain medications, physical therapy, and two epidural corticosteroid 
injections. The pain is described as a dull ache in the lumbosacral area with episodic 
aching in the posterior aspect of both thighs; it worsens with prolonged standing and 
sitting. He is concerned about losing his job, while at the same time worried that con-
tinuing to work could cause further pain. The results of a neurologic examination and 
a straight-leg–raising test are normal. Magnetic resonance imaging (MRI) shows 
evidence of moderate degenerative disk disease at the L4–L5 and L5–S1 levels and a 
small midline disk herniation at L5–S1 without frank nerve impingement. The pa-
tient wonders whether acupuncture would be beneficial and asks for a referral to a 
licensed acupuncturist.

The Clinic a l Problem

An estimated 70% of persons in Western industrialized countries have back pain 
sometime in their lives.1 In the United States, low back pain is one of the most 
common reasons for visits to a physician.1-3 Approximately 90% of acute episodes 
resolve within 6 weeks. However, 25% or more of patients have recurrent pain within 
the next year,4 and chronic low back pain develops in up to 7% of patients.5

The full differential diagnosis of low back pain is extensive, but most of the 
causes are infrequently seen in general medical practice.6 Cancer, infection, and in-
flammatory disorders each account for less than 1% of cases. Structural disorders 
of the spine itself, such as compression fractures, spinal stenosis, and disk hernia-
tion, are somewhat more common and together account for some 10 to 15% of 
cases. However, the most common problem (85% of cases) is “nonspecific” or “id-
iopathic” low back pain, and it is this disorder that is most often associated with 
chronic or recurrent symptoms.

Low back pain results in substantial morbidity. By one estimate, 6.8 million U.S. 
adults had physical disability associated with back pain in 1999.7 Patients with back 
pain account for more than $90 billion annually in health care expenses, with ap-
proximately $26 billion of that amount directly attributable to the treatment of 
back pain.8

Pathoph ysiol o gy a nd Effec t of Ther a py

The pathophysiology of chronic low back pain is poorly understood, but is increas-
ingly recognized as complex and multifactorial. Progress in elucidating mechanisms 
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has been impeded by difficulties in defining suit-
able animal models that are clearly relevant to the 
human disorder and in conducting informative 
physiological studies of chronic pain in humans.

Some of the above-mentioned structural ab-
normalities of the spine are well established as 
causes of low back pain. Other abnormalities do 
not correlate well with clinical symptoms.6 Find-
ings such as disk herniation and facet-joint de-
generation, when associated with central spinal 
stenosis or nerve-root impingement, have been 
correlated with low back pain, most often in as-
sociation with sciatica or neurologic deficits. How-
ever, there is a high prevalence of such spinal ab-
normalities in asymptomatic persons,9,10 and such 
findings are poor predictors of back pain in long
itudinal studies.11,12 Muscular and soft-tissue ab-
normalities have also been described,13,14 but their 
role in low back pain remains uncertain.

More recent investigations focus on alterations 
in the central nervous system, detected with vari-
ous imaging methods, that are associated with 
chronic low back pain.15 Studies using functional 
MRI have shown alterations in cerebral activa-
tion,16,17 and anatomical studies have shown 
changes in regional volume and density in the 
brain.18-20 It has been suggested that these altera-
tions may reflect or contribute to changes in cen-
tral nervous system processing of sensory stimuli. 
However, the specific findings of these studies 
have not been entirely consistent with one an-
other, and it is not clear whether the observed al-
terations are a cause or a consequence of chronic 
low back pain.

In addition, psychological and behavioral fac-
tors, including fear of movement, appear to play 
an important role in patients with chronic low 
back pain.21-24 Such patients have been shown to 
have altered brain-activation patterns at subcor-
tical and cortical sites associated with emotion 
and postural control.25-28 Studies comparing psy-
chosocial variables with anatomical findings have 
shown the former to have greater predictive value 
than the latter.11,12

Acupuncture is a therapeutic intervention char-
acterized by the insertion of fine, solid metallic 
needles into or through the skin at specific 
sites.29,30 The technique is believed to have origi-
nated in China, where it has remained a funda-
mental component of a system of medical theory 
and practice that is often termed “traditional 
Chinese medicine.” Although a number of differ-
ent techniques or schools of acupuncture prac-

tice have arisen, the approach used in traditional 
Chinese medicine appears to be the most widely 
practiced in the United States.31

Traditional Chinese medicine espouses an an-
cient physiological system (not based on Western 
scientific empiricism) in which health is seen as 
the result of harmony among bodily functions 
and between body and nature. Internal dishar-
mony is believed to cause blockage of the body’s 
vital energy, known as qi, which flows along 12 
primary and 8 secondary meridians (Fig. 1). Block-
age of qi is thought to be manifested as tender-
ness on palpation. The insertion of acupuncture 
needles at specific points along the meridians is 
supposed to restore the proper flow of qi.

Efforts have been made to characterize the ef-
fects of acupuncture in terms of the established 
principles of medical physiology on which West-
ern medicine is based. These efforts remain in-
conclusive, for several reasons. First, the majority 
of studies have been conducted in animals, and 
it is difficult to relate findings from such studies 
to effects in humans. Second, acupuncture has 
been shown to activate peripheral-nerve fibers of 
all sizes, rendering a systematic study of respons-
es complex. Third, the acupuncture experience is 
dominated by a strong psychosocial context, in-
cluding expectations, beliefs, and the therapeutic 
milieu.32-34

Despite these limitations, some physiological 
phenomena associated with acupuncture have 
been identified. Local anesthesia at needle-inser-
tion sites completely blocks the immediate anal-
gesic effects of acupuncture, indicating that these 
effects are dependent on neural innervation.35 
Acupuncture has been shown to induce the re-
lease of endogenous opioids in brain-stem, sub-
cortical, and limbic structures.36,37 In the rat, 
electroacupuncture has been shown to induce pi-
tuitary secretion of adrenocorticotropic hormone 
and cortisol, leading to systemic antiinflamma-
tory effects.38 Functional MRI studies in humans 
have shown immediate effects of prolonged acu-
puncture stimulation in limbic and basal fore-
brain areas related to somatosensory and affec-
tive functions that are known to be involved in 
pain processing.39 Results on positron-emission 
tomography have shown that acupuncture in-
creases μ-opioid–binding potential for several days 
in some of the same brain areas.40 Acupuncture 
also has effects on local tissues, including me-
chanical stimulation of connective tissue,41 re-
lease of adenosine at the site of needle stimu
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lation,42 and increases in local blood flow.43

However, the various observations that have been 
made are not sufficient to permit a unified the-

ory regarding the effect of acupuncture on mech-
anisms of chronic pain.

Clinic a l E v idence

A number of clinical trials have evaluated the ef-
ficacy of acupuncture for chronic low back pain. 
A meta-analysis in 2008, which involved a total 
of 6359 patients,44 showed that real acupuncture 
treatments were no more effective than sham 
acupuncture treatments. There was nevertheless 
evidence that both real acupuncture and sham 
acupuncture were more effective than no treat-
ment and that acupuncture can be a useful sup-
plement to other forms of conventional therapy 
for low back pain. These conclusions were sup-
ported by a subsequent meta-analysis from the 
Cochrane Back Review Group.45 Details of sev-
eral of the major recent clinical trials that were 
included in these meta-analyses are provided in 
the Supplementary Appendix, available with the 
full text of this article at NEJM.org.46-50

In a large German study, 1162 patients with 
a history of chronic low back pain for a mean of 
8 years were randomly assigned to real acupunc-
ture, sham acupuncture, or conventional therapy 
(a combination of drugs, physical therapy, and 
exercise).47 Acupuncture treatments consisted of 
needle insertions at standardized acupuncture 
points plus some additional points chosen by 
the practitioner. Brief manual manipulation was 
used to stimulate the needles after insertion. 
Sham acupuncture consisted of shallow inser-
tion of needles at non-acupuncture points with-
out stimulation. The primary outcome was a 
treatment response, defined as either a 33% im-
provement on the Von Korff Chronic Pain Grade 
Scale or a 12% improvement on the Hannover 
Functional Ability Questionnaire. At 6 months, 
there was no significant difference between the 
response rate with real acupuncture (47.6%) and 
the rate with sham acupuncture (44.2%; P = 0.39), 
but both real and sham acupuncture were sig-
nificantly better than conventional therapy 
(27.4%; P<0.001 for both comparisons).

A large trial in Germany,50 3093 patients with 
chronic low back pain for a mean of 7 years were 
randomly assigned to receive either acupuncture 
or no acupuncture in addition to usual medical 
care. The primary end point was back function, 
as assessed with the use of the Hannover Func-
tional Ability Questionnaire, which generates a 

GV

UB

GB

Figure 1. Acupuncture Meridians.

Twelve of the major acupuncture meridians are associated with a specific 
internal organ (e.g., heart, lung, or spleen), and an additional eight meridi-
ans are considered to be vessels or reservoirs of energy (qi) not associated 
with internal organs. Shown are the governing vessel (GV) meridian (black), 
the urinary bladder (UB) meridian (green), and the gallbladder (GB) meridian 
(blue).
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score ranging from 0 to 100, with 100 represent-
ing perfect back function. At 3 months, the mean 
back-function score in the acupuncture group had 
increased from 61.8 to 74.5 (a mean increase of 
12.1 points), and the mean score in the control 
group had increased from 63.3 to 65.1 (a mean 
increase of 2.7 points), for a difference in mean 
between-group improvement of 9.4 points (95% 
confidence interval, 8.3 to 10.5; P<0.001).

Clinic a l Use

Acupuncture is considered to be a form of alter-
native or complementary medicine, and as noted 
above, it has not been established to be superior 
to sham acupuncture for the relief of symptoms 
of low back pain. As a result, it is not often re-
garded as the first choice of therapy. However, 
since extensive clinical trials have suggested that 
acupuncture may be more effective than usual 
care, it is not unreasonable to consider acupunc-
ture before or together with conventional treat-
ments, such as physical therapy, pain medication, 
and exercise. Many pain specialists incorporate 
acupuncture into a multidisciplinary approach to 
the management of chronic low back pain.

Acupuncture is a regulated discipline, and pa-
tients should be referred only to practitioners who 
are licensed by the state in which they practice. 
A diploma from the National Certification Com-
mission for Acupuncture and Oriental Medicine is 
a requirement for licensure in most states. Physi-
cians may practice acupuncture in the United 
States after completing one of several medical 
acupuncture programs.

It is essential that all patients with chronic or 
recurrent low back pain undergo a careful diag-
nostic evaluation before selecting a course of 
therapy. Patients with serious spinal disease, such 
as cancer or infection, are not appropriate can-
didates for acupuncture and require specific medi-
cal or surgical intervention as dictated by the 
underlying disorder. Clinical practice guidelines 
emphasize clinical “red flags,” such as a neuro-
logic deficit, unexplained weight loss, fever, and 
structural deformity.51 Imaging is recommended 
for patients older than 50 years of age and for 
those with signs or symptoms suggesting sys-
temic disease.52

Contraindications to acupuncture include clot-
ting and bleeding disorders (e.g., hemophilia and 
advanced liver disease), warfarin use, severe psy-

chiatric conditions (e.g., psychosis), and local skin 
infections or trauma to the skin (e.g., burns).53 
In addition, electroacupuncture should be avoid-
ed at the site of implanted electrical devices, such 
as pacemakers. Acupuncture is not contraindi-
cated during pregnancy. However, some specific 
acupuncture points are known to be especially 
sensitive to needle insertion; these sites, as well 
as acupuncture points in the abdominal regions, 
should be avoided in pregnant women.54

In the traditional practice of acupuncture, 
needle insertion itself may be accompanied by a 
variety of ancillary procedures, including palpa-
tion of the radial artery and other areas of the 
body, examination of the tongue, and recommen-
dation of herbal medications. All of these steps 
are based on the application of principles of tra-
ditional Chinese medicine, as opposed to Western 
physiological and medical concepts. To what ex-
tent such procedures may contribute to the psy-
chological milieu of acupuncture is unknown, and 
only a few studies have examined the context in 
which acupuncture treatment is delivered.32,55

During an acupuncture session for low back 
pain, the patient lies prone on a treatment couch, 
with the sites of intended needle insertion ex-
posed. Acupuncturists typically individualize the 
selection of insertion points for each patient at 
each treatment session on the basis of the history 
and physical examination. Nonetheless, there are 
certain commonly used acupuncture points for 
low back pain, which are listed in Table 1 and 
shown in Figure 2.56,57 A practitioner may mod-
ify the treatment protocol by adding supplemen-
tal points. The depth of needle insertion (6.4 to 
38.1 mm) and the diameter (0.1 to 0.3 mm), 
length (12.7 to 76.2 mm), and number (4 to 20) 
of needles used all vary among practitioners and 
acupuncture schools.

After insertion of the needles, the patient is 
advised to relax and rest with the needles left in 
place, typically for 15 to 30 minutes. Frequently, 
the needles are stimulated manually by the prac-
titioner in order to elicit a dull, localized, aching 
sensation that is termed de qi, as well as “needle 
grasp,” a tugging sensation perceived by the acu-
puncturist and caused by mechanical interaction 
between the needle and connective tissue.58 The 
practitioner may further stimulate the needle with 
electrical current (electroacupuncture), moxibus-
tion (burning the herb artemisia vulgaris at the 
end of the acupuncture needle), or heat.
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The number and frequency of acupuncture 
treatments vary; however, most practitioners do 
not consider one treatment to be adequate. In the 
recent trials of acupuncture for low back pain, 
a minimum of 12 sessions of acupuncture were 
administered, often starting with 2 sessions a 
week and tapering off after 4 weeks to once week-
ly.46,47,49,50 Booster treatments, monthly or every 
other month, are sometimes used in follow-up. 
However, if no effects are evident after 10 to 12 
sessions, treatment should be discontinued.59 The 
cost of acupuncture treatment varies across the 
country and may range from $65 to $125 per 
session. Medicare and Medicaid do not cover acu-
puncture; however, the proportion of third-party 
plans providing coverage increased from 32% in 
2002 to 47% in 2004.60

A dv er se Effec t s

Major adverse effects of acupuncture appear to be 
rare. Two prospective surveys, covering a total of 
more than 60,000 acupuncture sessions, did not 
reveal any serious adverse events.61,62 Significant 
minor adverse events, all occurring in less than 
0.1% of cases, included needle-site pain, nausea 

and vomiting, and dizziness or fainting. In an-
other survey, which included 9429 physicians per-
forming more than 760,000 sessions of acu-
puncture, two instances of pneumothorax, one 
exacerbation of depression, an acute hypertensive 
crisis, a vasovagal reaction, and an asthma attack 
with hypertension and angina were reported.63 
Nonserious adverse events included needle-site 
pain in 3% of patients, hematoma in 3%, bleed-
ing in 1%, and orthostatic symptoms in 0.5%.

In a German study involving more than 2 mil-
lion acupuncture treatments in 229,230 patients, 
8.6% reported at least one adverse event, and 2.2% 
reported one that required treatment.64 The most 
common adverse effects were bleeding or hema-
toma (6.1%) and pain (1.7%). Two patients had a 
pneumothorax. One adverse event, a nerve injury 
in a lower limb, persisted for 180 days.

A r e a s of Uncerta in t y

There is continuing debate in the medical com-
munity regarding the role of the placebo effect in 
acupuncture. As noted above, the most recent well-
powered clinical trials of acupuncture for chron-
ic low back pain showed that sham acupuncture 
was as effective as real acupuncture. The simplest 
explanation of such findings is that the specific 
therapeutic effects of acupuncture, if present, are 
small, whereas its clinically relevant benefits are 
mostly attributable to contextual and psychoso-
cial factors, such as patients’ beliefs and expecta-
tions, attention from the acupuncturist, and high-
ly focused, spatially directed attention on the 
part of the patient.34,65,66 These studies also seem 
to indicate that needles do not need to stimulate 
the traditionally identified acupuncture points or 
actually penetrate the skin to produce the antici-
pated effect. On the other hand, acupuncture-
needle stimulation has analgesic effects in stud-
ies in animals, and a number of imaging studies 
in humans have shown changes in limbic struc-
tures after traditional acupuncture that are dis-
tinct from changes after sham acupuncture, even 
though the active and sham treatments have equiv-
alent analgesic effects.32,40,67 These findings sug-
gest that it is difficult to design a sham procedure 
that is both believable to patients and physiolog-
ically inactive.

Future studies should focus on the association 
between the acupuncture procedure and the psy-
chosocial context within which it is applied — 

Table 1. Acupuncture Points Commonly Used in the Treatment of Chronic 
Low Back Pain.*

Point Name† Location‡

UB 23 (shenshu) At the level of the lower border of the spinous process 
of the second lumbar vertebra, 1.5 cun lateral to 
GV 4

UB 25 (dachangshu) At the level of the lower border of the spinous process 
of the fourth lumbar vertebra, 1.5 cun lateral to  
GV 3

GV 3 (yaoyangguan) Below the spinous process of the fourth lumbar verte-
bra, at the level with the iliac crest

UB 40 (weizhong) At the midpoint of the transverse crease of the 
popliteal fossa, between the tendons of the biceps 
femoris muscle and the semitendinosus muscle

GB 30 (huantiao) At the junction of the lateral third and medial two 
thirds of the distance between the greater tro-
chanter and the sacral hiatus

*	Data are adapted from Cheng.56 GB denotes gallbladder, GV governing ves-
sel, and UB urinary bladder.

†	Acupuncture points are conventionally identified in one of two ways: by the 
meridian on which they are located and the numerical position on that meridi-
an or by their Chinese name. Both are listed here (e.g., the acupuncture point 
shenshu is the 23rd acupuncture point on the UB meridian).

‡	A measurement that is traditionally used to locate acupuncture points in pro-
portion to the patient’s body is called cun. It is equivalent to the width of the 
interphalangeal joint of the middle finger when it is flexed.
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for example, by comparing acupuncture performed 
in a neutral environment with that performed in 
the context of traditional ancillary techniques. It 
may also be important to try to identify the op-
timal candidate for acupuncture on the basis of 
individual beliefs, expectations, and psychologi-
cal profile and to study the relative effectiveness 
of acupuncture in comparison with other non-
pharmacologic approaches, such as cognitive be-
havioral approaches, relaxation therapy, massage 
therapy, and biofeedback. Finally, we recommend 
that additional studies further evaluate the effi-
cacy of sham acupuncture without skin pene-
tration, since it may be possible to achieve the 
benefits of acupuncture without an invasive pro-
cedure.

Guidelines

The American College of Physicians and the 
American Pain Society have issued joint clinical 
practice guidelines recommending that clinicians 
consider acupuncture as one possible treatment 
option for patients with chronic low back pain 
who do not have a response to self-care.68,69 The 
level of supporting evidence for this recommen-
dation was characterized as fair, and it was noted 
that recommendations may change as new stud-
ies become available.

Furthermore, the North American Spine Soci-
ety recently concluded that acupuncture provides 
better short-term pain relief and functional im-
provement than no treatment and that the addi-
tion of acupuncture to other treatments provides 
a greater benefit than other treatments alone.70

This review also identified a need for additional 
high-quality, randomized, controlled trials com-
paring acupuncture with no treatment and with 
sham acupuncture. Finally, the U.K. National In-
stitute for Health and Clinical Excellence has rec-
ommended acupuncture as a treatment option for 
patients with low back pain. As a result, the U.K. 
National Health Service now provides a maxi-
mum of 10 sessions of acupuncture over a period 
of 12 weeks for people with low back pain that 
has persisted for more than 6 weeks.71

R ecommendations

The patient in the vignette has chronic back pain 
that has not responded to a number of medical 
treatments. First, we would reassure him that the 

clinical examination and MRI showed no evi-
dence of a serious underlying condition requiring 
specific therapy, such as cancer or spinal infec-
tion. We would encourage him to stay active in 
order to improve function and to consider a tai-
lored stretching and strengthening exercise pro-
gram. He has specifically requested a referral for 
acupuncture, and we would suggest a course of 
10 to 12 treatments over a period of 8 weeks from 
a licensed acupuncturist or a physician trained in 
medical acupuncture. The National Certification 
Commission for Acupuncture and Oriental Medi-
cine and the American Academy of Medical Acu-
puncture are potential resources for finding a 
qualified local practitioner. At the end of treat-
ment, we would assess the patient’s response, 
particularly his level of pain, mood, and general 
activity level, and make a determination about 
whether he should receive additional acupuncture 
treatments.

Shenshu (UB 23)

Dachangshu (UB 25)

Weizhong (UB 40)

Huantiao (GB 30)

Yaoyangguan (GV 3)

Figure 2. Acupuncture Points Used in the Treatment of Chronic Low 
Back Pain.

Shown are the locations of acupuncture points that are commonly used in 
the treatment of chronic low back pain, including UB 23 (shenshu), UB 25 
(dachangshu), GV 3 (yaoyangguan), UB 40 (weizhong), and GB 30 (huantiao). 
GB denotes gallbladder, GV governing vessel, and UB urinary bladder.
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