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The Academic Consortium for Integrative Medicine &

Health (the Consortium) is the organizational home
for the major academic health centers and health systems
in North America that have programs in integrative
medicine and health. Integrative medicine and health
reaffirms the importance of the relationship between
practitioner and patient, focuses on the whole person,
is informed by evidence, and makes use of all appropri-
ate therapeutic and lifestyle approaches, healthcare
professionals and disciplines to achieve optimal
health and healing. The Consortium was founded in
1999 by eight academic health centers including Duke
University, Harvard University, Stanford University,
University of California, San Francisco, University of
Arizona, University of Maryland, University of
Massachusetts, and the University of Minnesota. Now
with over 75 institutional members, the Consortium
continues to grow and represents thousands of scientists,
educators, clinicians and other health professionals
who share an interest in the field of integrative
medicine and health. The Consortium’s mission is to
advance evidence-based integrative medicine and
health in research, curricula and sustainable models of
clinical care.

The Consortium supports the decision of CMS
Medicare to evaluate the evidence for acupuncture for
chronic low back pain (cLBP) and consider Medicare
coverage for Americans 65 years or older. Our organi-
zation provides leadership and has extensive experience
in incorporating evidence-based options such as acu-
puncture into comprehensive pain care. In response to
the CMS call to comment, we respectfully submit this
statement supported by the current literature.

Definitions

Acupuncture therapy and chronic low back pain:

Acupuncture therapy is a state-regulated system of care
in which practitioners stimulate specific areas or points
on the body by application of heat, pressure, electrical
stimulation, or insertion and manipulation of thin (pre-
sterilized, single-use, filiform) needles for the purpose of
achieving a therapeutic or prophylactic effect.1 Kinds of
stimulation, dosage and locations, are based on a physio-
logical interrelationship of body organs and tissue with
associated points or combination of points, informed by
historicalmedical texts andmodern research.Acupuncture
therapymay be used to alleviate pain as a stand-alone ther-
apyor as part of comprehensive pain care aswell as to treat
other physical, mental, and emotional conditions.

Low back pain: Low back pain is considered chronic if
it persists for 3 months or longer. Chronic low back pain
(cLBP) is among the most common chronic pain condi-
tions in the United States and one of the leading global
causes of disability in most countries.2 Low back pain is
the most common health problem among older adults
reporting pain and disability.3–10
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Acupuncture therapy is effective for cLBP:

Acupuncture therapy has been shown to be effective for
cLBP in adults.11–14 In a large individual patient data
meta-analysis (39 trials and 20 837 patients), acupuncture
was found to be superior to placebo/sham controls and
usual care in the treatment of chronic pain (low back,
neck, shoulder, osteoarthritis of the knee, and headache/
migraine). The average effect size was 0.5 compared to a
nonacupuncture control group and 0.2 compared to
sham (penetrating needles or high intensity controls).15

Acupuncture demonstrates an equal or superior effect
in cLBP compared to placebo or nonsteroidal anti-
inflammatory drugs (NSAIDs) with a reduced adverse
effect profile.15–17 In the cited meta-analysis, the change
in pain scores with acupuncture can be summarized as
follows: if the baseline pain score in a typical randomized
controlled trial was 60 on a scale of 0 to 100, with a stan-
dard deviation of 25, follow-up scores might be 43 in a no-
acupuncture control group, 35 in a sham acupuncture
group, and 30 among true acupuncture patients. If
response was defined as a pain reduction of 50% or
more from baseline, response rates would be approxi-
mately 30% in no acupuncture control group, 42.5% in
sham acupuncture controls (using penetrating needles
now considered not to be inert),18 and 50% in true acu-
puncture intervention. Moreover, in this large meta-
analysis, 85%of benefit from acupuncture relative to con-
trol persisted at 1 year following care, indicating the per-
sistence of treatment effect.15

Acupuncture is recommended by the American
College of Physicians (ACP)19 the National Institutes of
Health (NIH)20 and the U.S. Agency for Healthcare
Research and Quality (AHRQ)21 for cLBP, and is
among the primary treatment options recommended for
cLBP and neck pain without serious pathology by the
Global Spine Care Initiative.22 While older patients
were not excluded in trials that support these recommen-
dations, acupuncture for cLBP specifically in the elderly
has been investigated, though less so.23–26 There is an
association between multimorbidity patterns and chronic
pain in elderly primary care patients, particularly with
cLBP.27 Lower socioeconomic groups are more likely to
suffer from low back pain than higher.28 While degener-
ative disc and facet pathology is ubiquitous in older
adults, and severe disc pathology associated with a 2-
fold greater odds of having cLBP, radiographic severity
of disc and facet disease is not necessarily associated with
pain severity among elderly with cLBP. Radiographic
severity of disc and facet disease is not necessarily associ-
ated with pain severity among elderly with cLBP.29 For
lumbar disc herniation, acupuncture demonstrates benefit
in a systematic review of comparative trials,13 as well as
for lumbar spinal stenosis, a condition that can increase
with age.30,31 Finally, the Joint Commission revised their
pain management standard, effective January 1, 2018,

requiring their accredited hospitals and facilities provide

nonpharmacologic therapy options for pain, with acu-

puncture as one option.32

Limitations and risks of opioids highlight the need for

evidence-based options in pain care: Providers in the

United States prescribe 50 times more opioids than the

rest of the world combined.33 And the United States con-

tinues to suffer a persistent national epidemic of opioid

use that is responsible for an average of 130 deaths per

day.34 Unique to the current U.S. opioid epidemic is its

basis in medical prescribing35 founded primarily on

expert consensus and without strong evidence, for exam-

ple, for opioid effectiveness in chronic noncancer pain.36–

38 Initiation of opioid medication for pain-related func-
tion, pain intensity, and adverse effects is not supported

for moderate to severe chronic back pain.39 For people

with cLBP who tolerate the medicine, opioid analgesics

provide modest short-term pain relief, but the effect is

not likely to be clinically important within guideline rec-

ommended doses. Evidence on long-term efficacy is lack-

ing.38 Overuse of opioid prescribing in many cases is a

surrogate for inadequate pain management resources.40

Because the probability of long-term opioid use increases

after as little as 5 days of prescribed opioids as the initial
treatment of pain,41 access to effective options for com-

prehensive pain care has become central to stemming the

opioid epidemic while responding to the needs of patients

who continue to suffer.
NSAIDs limitations and risk in pain care: In general,

older adults are underrepresented in the literature on

systemic pharmacologic therapies for cLBP, including
in research on commonly prescribed and over-the-

counter medications such as NSAIDs.42 Compared

with placebo, NSAIDS are associated with small but

significant improvements in pain and disability in

patients with cLBP, but associated benefits are small

and not clinically meaningful.17,18 In a review for the

ACP, for cLBP, NSAIDs have a small to moderate

effect in short-term improvement of pain and no-to-

small effect on function with increased risk of adverse

events versus placebo.20 NSAIDs are recommended by
the ACP for cLBP patients who have inadequate

response to nonpharmacologic therapy.20

However, many patients have difficulty tolerating

NSAID medicines due to gastrointestinal (GI) side

effects such as nausea and abdominal pain.43 The U.S.

Food and Drug Administration has issued new warnings

on NSAIDs,44 adding stroke and heart attack to the list

of already well-known risks, which include delayed heal-
ing,45,46 renal failure,47 particularly in elderly patients,

and GI complications including acute and chronic GI

bleeding.48–50 There are 16 500 deaths annually from

NSAID associated GI complications among rheumatoid

arthritis and osteoarthritis patients alone.43,51
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In addition to mortality and morbidity, NSAIDs
interfere with healing which cannot be ignored when
considering their ubiquitous use for cLBP including in
the elderly45,46 as well as the potential for rebound pain
on discontinuation.52 Chronic NSAID use increases the
risk of a second hip fracture in patients after hip fracture
surgery.53 The limitations of pharmacologic therapies
increase the importance of access to safe and effective
nonpharmacologic therapies for cLBP.

Biological mechanisms of acupuncture: Acupuncture
research over 40 years provides a robust and complex
physiological basis for its therapeutic effects. Early
research showed acupuncture stimulates endogenous
opioid release in the brain and into the cerebral spinal
fluid, contributing to a systemic analgesic effect able to
be blocked by naloxone.54,55 This endorphin response can
be activated with sham acupuncture as well, contributing
to the confusion in early randomized acupuncture trials
that used penetrating needles as controls, assuming them
to be inert. More recently, neuroimaging has established
central neurobiologicalmechanisms of acupuncture in the
treatment of pain, and as distinct from placebo interven-
tions:56 verum acupuncture elicits more and distinct mod-
ulation effects on neurological components than sham
acupuncture.57 In humans, brain imaging using positron
emission tomography (PET) found that acupuncture
treatment increases short- and long-term opioid
receptor-binding potential in multiple pain and sensory
processing regions of the brain in patients with fibromy-
algia.56 Long-term increases in opioid receptors following
acupuncture were associated with greater reduction in
pain.56 Translational research using functional magnetic
resonance imaging (fMRI) in carpel tunnel patients found
verum acupuncture modulates the somatosensory cortex
area of the brain, providing a correction for maladaptive
change present in carpal tunnel syndrome patients.58,59

Acupuncture also deactivates limbic brain areas, important
for emotion and internal homeostasis, processes that are
relevant in chronic pain.60–62 In addition to systemic effects
of endorphins and brainmodulation, acupuncture needling
can modulate local tissue producing an anti-inflammatory
effect.63,64 Research in both animals and humans has
shown acupuncture needling can modulate proteins and
fibroblast cells in connective tissue that, in turn, produce
mechanotransductive signals able to restore tissue integri-
ty,65–67 an emerging field relevant to acupuncture’s role in
treating pain and improving function in cLBP.65,68

Acupuncture therapy has an established record of

safety: Acupuncture by well-trained practitioners has a
low risk of adverse events. The NIH Consensus
Statement on Acupuncture published in 1998 found
that “the incidence of adverse effects is substantially
lower than that of many drugs or other accepted proce-
dures for the same conditions”.69 Systematic reviews and
surveys have clarified that acupuncture is safe when

performed by appropriately trained practitioners3–10

with infrequent minor side effects such as feeling relaxed,
elated, tired, or having sensation or itching at point of
insertion.7 Rare serious complications such as infection
or pneumothorax are directly related to insufficient
training.8,9,70,71

Acupuncture therapy is cost-effective: There may be a
common perception that nonpharmacologic therapies
are an “add on” expense. An analysis of the scope of
economic benefits corrects this view. There is evidence of
cost-effectiveness and cost savings through avoided high
tech conventional care, lower future health-care utiliza-
tion, and reduction of productivity losses.72 In a
matched retrospective cohort study of low back pain in
Korea (>130 000 patients), acupuncture treatment sig-
nificantly lowered the lumbar surgery rate.73 Economic
evaluations conducted alongside randomized controlled
trials investigating treatments for LBP endorsed by the
guideline of the ACP and the American Pain Society
support the cost-effectiveness of acupuncture therapy
for cLBP.74 According to the World Health
Organization (WHO), acupuncture in addition to stan-
dard care for relief of cLBP is highly cost-effective.75

Economic benefits have been established in both the
short and long term,76–78 particularly when considering
85% of benefit from a course of acupuncture treatment
for chronic pain, including cLBP, persists at 1 year.15

Despite the evidence in the literature to support use of
acupuncture for low back pain, it is not covered by most
insurance plans in the United States.79,80 A study by the
State of Washington found that even with a substantial
number of people using insurance benefits for nonphar-
macologic therapies, including acupuncture, the effect
on insurance expenditures was modest.81 In a follow-
up study of Washington state-insured patients with
back pain, fibromyalgia and menopause symptoms,
users of nonpharmacologic therapy providers had
lower insurance expenditures than those who did not
use them.82

Training: Required acupuncture training should be
consistent with current State laws that have established
a standard of practice in the United States as well as a
record of safety associated with decreased risk of adverse
events.71,83 Forty-six states plus the District of Columbia
(98% of the states that regulate acupuncturists) recog-
nize the National Commission for Certification of
Acupuncture and Oriental Medicine (NCCAOM)
examinations as a prerequisite for licensure, including
an exam in safety and infection control.84 The national
education standard for a clinical Master’s degree
requires a minimum course of 1905 hours of training
in an approved 3-year program including 660 hours
supervised clinical training. As of 2018, there are over
37 000 acupuncturists in the United States.85 In 38
states, physicians may practice acupuncture without
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acupuncture specific training; 12 states require a course

of acupuncture specific training (up to 300 h) for physi-

cians to be “certified”, although much of it is completed

online.86 The Consortium recommends acupuncture

practice that complies with state laws and scopes

of practice.
Pragmatic trial: While acupuncture has demonstrated

effectiveness for cLBP, additional well-designed prag-

matic trials78 are needed to clarify the effectiveness of

acupuncture for cLBP in the elderly particularly in terms

of dosage and cost-effective access models as well as the

impact on opioid utilization. Pragmatic clinical trials

(PCTs) are performed in real-world clinical settings

with highly generalizable populations to generate action-

able clinical evidence at a fraction of the typical

cost/time needed to conduct a traditional clinical

trial.87,88 PCTs are part of the NIH’s vision for bridging

the gap between research and care,88,89 and are also

supported through initiatives at the Centers for

Medicare & Medicaid (CMS), the Agency for

Healthcare Research and Quality (AHRQ), the Patient

Centered Outcomes Research Institute (PCORI),

Practice-Based Research Networks (PBRNs), and

community-based participatory research initiatives

across the Federal government.90 Designed to inform

clinical decisions, to improve practice and policy, PCTs

engage multilevel partners in patients, practitioners, and

health system communities. Classical efficacy trials as

“traditional randomized controlled trials” (tRCTs) test

interventions against a placebo using rigid study proto-

cols and minimal variation in a highly defined and care-

fully selected population. In 17 years, only 14% of tRCT

research findings led to widespread changes in care.87,91

The NIH Collaboratory on pragmatic trials also recom-

mends early and ongoing stakeholder engagement.88

PCTs are recommended in real-world settings compar-

ing an adequate dosage of acupuncture therapy (12–15

treatments in as many weeks) to usual care, with the

option of maintenance sessions after a course of treat-

ment and with long-term follow-up to evaluate any ben-

efits in function, self-efficacy and pain intensity. In

addition to stakeholder participation, a PCT should

include qualitative interviews of health system stake-

holders, providers as well as patients, in terms of their

experience and issues regarding facilitation and

communication.

Other Research Considerations

Dosage, multimorbidity, socioeconomic status and mini-

mally important clinical changes: Research shows that

most people who use acupuncture do not receive a full

treatment course due to cost barriers and lack of guide-

lines on dose (number and frequency of treatments).92,93

Because older adults are understudied in terms of

medication and acupuncture for cLBP, minimally clini-

cal differences in function and pain must be evaluated

for the elderly. The potential role of multimorbidity and

socioeconomic status as effect modifiers also needs to be

assessed. Study populations must include minority and

lower socioeconomic populations and also explore

models that facilitate cost-effective access to care, such

as acupuncture therapy in a group setting.94,95

Summary Statement

Healthcare practitioners and patients are in critical need

of evidence-based nonpharmacologic approaches to

management of cLBP that can be reimbursed by

Medicare and other health insurance. Based on the cur-

rent evidence of effectiveness, safety, cost-effectiveness,

and the systematic reviews and clinical guidelines of pro-

fessional and government organizations such as the

American College of Physicians, NIH, and AHRQ, the

Academic Consortium for Integrative Medicine &

Health strongly supports CMS including coverage for

a course of acupuncture therapy for cLBP in people

over 65 years of age.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of

this article.

Funding

The author(s) received no financial support for the research,

authorship, and/or publication of this article.

ORCID iD

Arya Nielsen https://orcid.org/0000-0003-3370-9123

References

1. NPG. Acupuncture State Law Summary. https://theacu

punctureobserver.com/wp-content/uploads/2014/02/State

+Law+Summary.pdf. Published 2014. Accessed January

22, 2019.
2. GBD 2015 Disease and Injury Incidence and Prevalence

Collaborators. Global, regional, and national incidence,

prevalence, and years lived with disability for 310 diseases

and injuries, 1990-2015: a systematic analysis for the

Global Burden of Disease Study 2015. Lancet.

2016;388(10053):1545–1602.
3. Adams D, Cheng F, Jou H, Aung S, Yasui Y, Vohra S.

The safety of pediatric acupuncture: a systematic review.

Pediatrics. 2011;128(6):1575–1587.
4. Bergqvist D. Vascular injuries caused by acupuncture.

A systematic review. Int Angiol. 2013;32(1):1–8.

4 Global Advances in Health and Medicine

https://orcid.org/0000-0003-3370-9123
https://orcid.org/0000-0003-3370-9123
https://theacupunctureobserver.com/wp-content/uploads/2014/02/State+Law+Summary.pdf
https://theacupunctureobserver.com/wp-content/uploads/2014/02/State+Law+Summary.pdf
https://theacupunctureobserver.com/wp-content/uploads/2014/02/State+Law+Summary.pdf


5. Ernst E, White AR. Prospective studies of the safety of

acupuncture: a systematic review. Am J Med.

2001;110(6):481–485.
6. MacPherson H, Thomas K, Walters S, Fitter M. A pro-

spective survey of adverse events and treatment reactions

following 34,000 consultations with professional acupunc-

turists. Acupunct Med. 2001;19(2):93–102.

7. MacPherson H, Thomas K. Short term reactions to acu-

puncture—a cross-sectional survey of patient reports.

Acupunct Med. 2005;23(3):112–120.
8. White A. A cumulative review of the range and incidence

of significant adverse events associated with acupuncture.

Acupunct Med. 2004;22(3):122–133.
9. Yamashita H, Tsukayama H, White AR, Tanno Y,

Sugishita C, Ernst E. Systematic review of adverse events

following acupuncture: the Japanese literature.

Complement Ther Med. 2001;9(2):98–104.
10. Zhao XF, Du Y, Liu PG, Wang S. Acupuncture for stroke:

evidence of effectiveness, safety, and cost from systematic

reviews. Top Stroke Rehabil. 2012;19(3):226–233.
11. Chou R, Deyo R, Friedly J, et al. Nonpharmacologic ther-

apies for low back pain: a systematic review for an

American College of Physicians clinical practice guideline.

Ann Intern Med. 2017;166(7):493–505.
12. Liu L, Skinner M, McDonough S, Mabire L, Baxter GD.

Acupuncture for low back pain: an overview of systematic

reviews. Evid Based Complement Alternat Med.

2015;2015:328196.
13. Tang S, Mo Z, Zhang R. Acupuncture for lumbar disc

herniation: a systematic review and meta-analysis.

Acupunct Med. 2018;36(2):62–70.
14. Yuan QL, Guo TM, Liu L, Sun F, Zhang YG. Traditional

Chinese medicine for neck pain and low back pain: a sys-

tematic review and meta-analysis. PLoS One.

2015;10(2):e0117146.
15. Vickers AJ, Vertosick EA, Lewith G, et al. Acupuncture

for chronic pain: update of an individual patient data

meta-analysis. J Pain. 2018;19(5):455–474.
16. Enthoven WTM, Roelofs PD, Koes BW. NSAIDs for

chronic low back pain. JAMA. 2017;317(22):2327–2328.
17. Machado GC, Maher CG, Ferreira PH, Day RO, Pinheiro

MB, Ferreira ML. Non-steroidal anti-inflammatory drugs

for spinal pain: a systematic review and meta-analysis. Ann

Rheum Dis. 2017;76(7):1269–1278.
18. Lund I, Lundeberg T. Are minimal, superficial or sham

acupuncture procedures acceptable as inert placebo con-

trols? Acupunct Med. 2006;24(1):13–15.
19. Qaseem A, Wilt TJ, McLean RM, Forciea M, Clinical

Guidelines Committee of the American College of

Physicians. Noninvasive treatments for acute, subacute,

and chronic low back pain: a clinical practice guideline

from the American College of Physicians. Ann Intern

Med. 2017;166(7):514–530.
20. Nahin RL, Boineau R, Khalsa PS, Stussman BJ, Weber

WJ. Evidence-based evaluation of complementary health

approaches for pain management in the United States.

Mayo Clin Proc. 2016;91(9):1292–1306.
21. Skelly AC, Chou R, Dettori JR, et al. AHRQ Comparative

Effectiveness Reviews. Noninvasive Nonpharmacological

Treatment for Chronic Pain: A Systematic Review.
Rockville (MD): Agency for Healthcare Research and
Quality (US); 2018.

22. Chou R, Cote P, Randhawa K, et al. The Global
Spine Care Initiative: applying evidence-based guidelines
on the non-invasive management of back and neck

pain to low- and middle-income communities. Eur Spine

J. 2018;27(Suppl 6):851–860.
23. Meng CF, Wang D, Ngeow J, Lao L, Peterson M, Paget S.

Acupuncture for chronic low back pain in older patients: a

randomized, controlled trial. Rheumatology (Oxford).
2003;42(12):1508–1517.

24. Itoh K, Katsumi Y, Hirota S, Kitakoji H. Effects of trigger
point acupuncture on chronic low back pain in elderly

patients–a sham-controlled randomised trial. Acupunct

Med. 2006;24(1):5–12.
25. Suen LK, Wong TK, Chung JW, Yip VY. Auriculotherapy

on low back pain in the elderly. Complement Ther Clin

Pract. 2007;13(1):63–69.
26. Suen LK, Wong EM. Longitudinal changes in the disabil-

ity level of the elders with low back pain after auriculo-
therapy. Complement Ther Med. 2008;16(1):28–35.

27. Scherer M, Hansen H, Gensichen J, et al. Association

between multimorbidity patterns and chronic pain in elder-
ly primary care patients: a cross-sectional observational
study. BMC Fam Pract. 2016;17:68.

28. Ikeda T, Sugiyama K, Aida J, et al. Socioeconomic inequal-
ities in low back pain among older people: the JAGES cross-

sectional study. Int J Equity Health. 2019;18(1):15.
29. Hicks GE, Morone N, Weiner DK. Degenerative lumbar

disc and facet disease in older adults: prevalence and clin-
ical correlates. Spine (Phila Pa 1976).

2009;34(12):1301–1306.
30. Oka H, Matsudaira K, Takano Y, et al. A comparative

study of three conservative treatments in patients with
lumbar spinal stenosis: lumbar spinal stenosis with acu-

puncture and physical therapy study (LAP study). BMC

Complement Altern Med. 2018;18(1):19.
31. Kim KH, Kim TH, Lee BR, et al. Acupuncture for lumbar

spinal stenosis: a systematic review and meta-analysis.

Complement Ther Med. 2013;21(5):535–556.
32. Joint Commission enhances pain assessment and manage-

ment requirements for accredited hospitals. https://www.
jointcommission.org/assets/1/18/Joint_Commission_
Enhances_Pain_Assessment_and_Management_

Requirements_for_Accredited_Hospitals1.PDF. Published
2017. Accessed November 27, 2017.

33. Manchikanti L, Helm S II, Fellows B, et al. Opioid
epidemic in the United States. Pain Physician.

2012;15(3 Suppl):ES9–ES38.
34. U.S. Department of Health and Human Services. Help,

resources and information: national opioids crisis; the
opioid epidemic in numbers. https://www.hhs.gov/

opioids/. Published 2018. Accessed January 6, 2019.
35. Tick H, Nielsen A, Pelletier KR, et al. Evidence-based

nonpharmacologic strategies for comprehensive pain
care: the Consortium Pain Task Force White Paper.

Explore (NY). 2018;14(3):177–211.
36. Chou R, Ballantyne JC, Fanciullo GJ, Fine PG,

Miaskowski C. Research gaps on use of opioids for

Nielsen et al. 5

https://www.jointcommission.org/assets/1/18/Joint_Commission_Enhances_Pain_Assessment_and_Management_Requirements_for_Accredited_Hospitals1.PDF
https://www.jointcommission.org/assets/1/18/Joint_Commission_Enhances_Pain_Assessment_and_Management_Requirements_for_Accredited_Hospitals1.PDF
https://www.jointcommission.org/assets/1/18/Joint_Commission_Enhances_Pain_Assessment_and_Management_Requirements_for_Accredited_Hospitals1.PDF
https://www.jointcommission.org/assets/1/18/Joint_Commission_Enhances_Pain_Assessment_and_Management_Requirements_for_Accredited_Hospitals1.PDF
https://www.hhs.gov/opioids/
https://www.hhs.gov/opioids/


chronic noncancer pain: findings from a review of the evi-

dence for an American Pain Society and American

Academy of Pain Medicine clinical practice guideline. J

Pain. 2009;10(2):147–159.
37. Ballantyne JC, Mao J. Opioid therapy for chronic pain.

N Engl J Med. 2003;349(20):1943–1953.
38. Ballantyne JC. Avoiding opioid analgesics for treatment of

chronic low back pain. JAMA. 2016;315(22):2459–2460.

39. Krebs EE, Gravely A, Nugent S, et al. Effect of opioid vs

nonopioid medications on pain-related function in

patients with chronic back pain or hip or knee osteoarthri-

tis pain: The space randomized clinical trial. JAMA.

2018;319(9):872–882.
40. Finestone HM, Juurlink DN, Power B, Gomes T, Pimlott

N. Opioid prescribing is a surrogate for inadequate

pain management resources. Can Fam Physician.

2016;62(6):465–468.
41. Shah A, Hayes CJ, Martin BC. Characteristics of initial

prescription episodes and likelihood of long-term opioid

use—United States, 2006–2015. MMWR Morb Mortal

Wkly Rep. 2017;66(10):265–269.
42. Chou R, Deyo R, Friedly J, et al. Systemic pharmacologic

therapies for low back pain: a systematic review for an

American College of Physicians clinical practice guideline.

Ann Intern Med. 2017;166(7):480–492.
43. Singh G, Ramey DR, Morfeld D, Shi H, Hatoum HT,

Fries JF. Gastrointestinal tract complications of nonsteroi-

dal anti-inflammatory drug treatment in rheumatoid

arthritis. A prospective observational cohort study.

Arch Intern Med. 1996;156(14):1530–1536.
44. U.S. Food and Drug Administration. Drug Safety

Communication: FDA strengthens warning that non-

aspirin nonsteroidal anti-inflammatory drugs (NSAIDs)

can cause heart attacks or strokes. https://www.fda.gov/

Drugs/DrugSafety/ucm451800.htm. Published 2015.

Accessed February 1, 2019.

45. Su B, O’Connor JP. NSAID therapy effects on healing of

bone, tendon, and the enthesis. J Appl Physiol (1985).

2013;115(6):892–899.
46. Wang Z, Bhattacharyya T. Trends of non-union and

prescriptions for non-steroidal anti-inflammatory drugs

in the United States, 1993-2012. Acta Orthop.

2015;86(5):632–637.
47. Whelton A. Nephrotoxicity of nonsteroidal anti-

inflammatory drugs: physiologic foundations and clinical

implications. Am J Med. 1999;106(5b):13s–24s.
48. Manchikanti L, Kaye AM, Knezevic NN, et al.

Responsible, safe, and effective prescription of opioids

for chronic non-cancer pain: American Society of

Interventional Pain Physicians (ASIPP) Guidelines. Pain

Physician. 2017;20(2s):S3–S92.
49. National Academies of Sciences Engineering and

Medicine. Pain Management and the Opioid Epidemic:

Balancing Societal and Individual Benefits and Risks of

Prescription Opioid Use (2017). Washington, DC: The

National Academies Press; 2017. doi: https://doi.org/

10.17226/24781
50. Singh G. Gastrointestinal complications of prescription

and over-the-counter nonsteroidal anti-inflammatory

drugs: a view from the ARAMIS database. Arthritis, rheu-

matism, and aging medical information system. Am J Ther.

2000;7(2):115–121.
51. Singh G, Triadafilopoulos G. Epidemiology of NSAID

induced gastrointestinal complications. J Rheumatol

Suppl. 1999;56:18–24.
52. Doux JD, Bazar KA, Lee PY, Yun AJ. Can chronic use of

anti-inflammatory agents paradoxically promote chronic

inflammation through compensatory host response? Med

Hypotheses. 2005;65(2):389–391.
53. Huang KC, Huang TW, Yang TY, Lee MS. Chronic

NSAIDs use increases the risk of a second hip fracture in

patients after hip fracture surgery: evidence from a

STROBE-compliant population-based study. Medicine

(Baltimore). 2015;94(38):e1566.
54. Pomeranz B, Chiu D. Naloxone blockade of

acupuncture analgesia: endorphin implicated. Life Sci.

1976;19(11):1757–1762.
55. Han JS. Acupuncture and endorphins. Neurosci Lett.

2004;361(1–3):258–261.
56. Harris RE, Zubieta JK, Scott DJ, Napadow V, Gracely

RH, Clauw DJ. Traditional Chinese acupuncture and pla-

cebo (sham) acupuncture are differentiated by their effects

on mu-opioid receptors (MORs). Neuroimage.

2009;47(3):1077–1085.
57. Scheffold BE, Hsieh CL, Litscher G. Neuroimaging and neu-

romonitoring effects of electro and manual acupuncture on

the central nervous system: a literature review and analysis.

Evid Based Complement Alternat Med. 2015;2015:641742.
58. Napadow V, Liu J, Li M, et al. Somatosensory cortical

plasticity in carpal tunnel syndrome treated by acupunc-

ture. Hum Brain Mapp. 2007;28(3):159–171.
59. Maeda Y, Kim H, Kettner N, et al. Rewiring the primary

somatosensory cortex in carpal tunnel syndrome with acu-

puncture. Brain. 2017;140(4):914–927.
60. Hui KK, Liu J, Makris N, et al. Acupuncture modulates

the limbic system and subcortical gray structures of the

human brain: evidence from fMRI studies in normal sub-

jects. Hum Brain Mapp. 2000;9(1):13–25.
61. Hui KK, Napadow V, Liu J, et al. Monitoring acupunc-

ture effects on human brain by FMRI. J Vis Exp.

2010;(38):1190.
62. Yin N, Yang H, Yao W, Xia Y, Ding G. Mast cells and

nerve signal conduction in acupuncture. Evid Based

Complement Alternat Med. 2018;2018:3524279.
63. Huang M, Wang X, Xing B, et al. Critical roles of TRPV2

channels, histamine H1 and adenosine A1 receptors in the

initiation of acupoint signals for acupuncture analgesia.

Sci Rep. 2018;8(1):6523.
64. Zijlstra FJ, van den Berg-de Lange I, Huygen FJPM, Klein

J. Anti-inflammatory actions of acupuncture. Mediators

Inflamm. 2003;12(2):59–69.
65. Langevin HM, Churchill DL, Fox JR, Badger GJ, Garra BS,

Krag MH. Biomechanical response to acupuncture needling

in humans. J Appl Physiol (1985). 2001;91(6):2471–2478.
66. Langevin HM, Churchill DL, Cipolla MJ. Mechanical

signaling through connective tissue: a mechanism for

the therapeutic effect of acupuncture. FASEB J.

2001;15(12):2275–2282.

6 Global Advances in Health and Medicine

https://www.fda.gov/Drugs/DrugSafety/ucm451800.htm
https://www.fda.gov/Drugs/DrugSafety/ucm451800.htm


67. Langevin HM, Churchill DL, Wu J, et al. Evidence of
connective tissue involvement in acupuncture. FASEB J.
2002;16(8):872–874.

68. Lim TK, Ma Y, Berger F, Litscher G. Acupuncture and
neural mechanism in the management of low back pain—
an update. Medicines (Basel). 2018;5(3):E63.

69. NIH Consensus Conference. Acupuncture. JAMA.
1998;280(17):1518–1524.

70. Yamashita H, Tsukayama H. Safety of acupuncture prac-
tice in Japan: patient reactions, therapist negligence and
error reduction strategies. Evid Based Complement

Alternat Med. 2007;5(4):391–398.
71. Chan MWC, Wu XY, Wu JCY, Wong SYS, Chung VCH.

Safety of acupuncture: overview of systematic reviews. Sci
Rep. 2017;7(1):3369.

72. Herman PM. Evaluating the economics of complementary
and integrative medicine. Glob Adv Health

Med. 2013;2(2):56–63.
73. Koh W, Kang K, Lee YJ, et al. Impact of acupuncture

treatment on the lumbar surgery rate for low back pain
in Korea: a nationwide matched retrospective cohort
study. PLoS One. 2018;13(6):e0199042.

74. Lin CW, Haas M, Maher CG, Machado LA, van Tulder
MW. Cost-effectiveness of guideline-endorsed treatments
for low back pain: a systematic review. Eur Spine J.
2011;20(7):1024–1038.

75. Taylor P, Pezzullo L, Grant SJ, Bensoussan A. Cost-effec-
tiveness of acupuncture for chronic nonspecific low back
pain. Pain Pract. 2014;14(7):599–606.

76. Thomas KJ, MacPherson H, Ratcliffe J, et al. Longer term
clinical and economic benefits of offering acupuncture care
to patients with chronic low back pain. Health Technol

Assess. 2005;9(32):iii-iv, ix-x, 1–109.
77. Andronis L, Kinghorn P, Qiao S, Whitehurst DG, Durrell

S, McLeod H. Cost-effectiveness of non-invasive and non-
pharmacological interventions for low back pain: a system-
atic literature review. Appl Health Econ Health Policy.
2017;15(2):173–201.

78. Witt CM, Jena S, Selim D, et al. Pragmatic randomized
trial evaluating the clinical and economic effectiveness of
acupuncture for chronic low back pain. Am J Epidemiol.
2006;164(5):487–496.

79. Heyward J, Jones CM, Compton WM, et al. Coverage of
nonpharmacologic treatments for low back pain among
U.S. public and private insurers. JAMA Network Open.
2018;1(6):e183044.

80. Ratcliffe J, Thomas KJ, MacPherson H, Brazier J. A rand-
omised controlled trial of acupuncture care for persistent
low back pain: cost effectiveness analysis. BMJ.
2006;333(7569):626.

81. Lafferty WE, Tyree PT, Bellas AS, et al. Insurance cover-
age and subsequent utilization of complementary and
alternative medicine providers. Am J Manag Care.
2006;12(7):397–404.

82. Lind BK, Lafferty WE, Tyree PT, Diehr PK. Comparison

of health care expenditures among insured users and

nonusers of complementary and alternative medicine in
Washington State: a cost minimization analysis. J Altern

Complement Med. 2010;16(4):411–417.
83. Lao L, Hamilton GR, Fu J, Berman BM. Is acupuncture

safe? A systematic review of case reports. Altern Ther

Health Med. 2003;9(1):72–83.
84. NCCAOM. National Certification Commission for

Acupuncture and Oriental Medicine (NCCAOMVR ) Fact
Sheet. https://www.nccaom.org/wp-content/uploads/pdf/
NCCAOM%20Fact%20Sheet%20CA%20Updated%
20Final%206-03-2018.pdf. Published 2018. Accessed
June 4, 2018.

85. Fan AY, Stumpf SH, Faggert Alemi S, Matecki A.
Distribution of licensed acupuncturists and educational
institutions in the United States at the start of 2018.
Complement Ther Med. 2018;41:295–301.

86. U.S. State Acupuncture Laws: Medical Doctor or
Osteopathic Physician. https://acupracticeseminars.com/
resources/us-state-acupuncture-laws/. Published 2019.
Accessed February 4, 2019.

87. NIH Introduction to pragmatic clinical trials. Health Care

Systems Research Collaboratory, Rethinking Clinical

Trials. https://dcricollab.dcri.duke.edu/sites/NIHKR/KR/
Introduction%20to%20pragmatic%20clinical%20trials.
pdf. 2014. Accessed March 1, 2019.

88. Weinfurt KP, Hernandez AF, Coronado GD, et al.
Pragmatic clinical trials embedded in healthcare systems:
generalizable lessons from the NIH Collaboratory. BMC

Med Res Methodol. 2017;17(1):144.
89. Rethinking Clinical Trials: Living Textbook of Pragmatic

Clinical Trials. NIH Collaboratory Living Textbook of

Pragmatic Clinical Trials http://rethinkingclinicaltrials.
org/. Accessed September 27, 2018.

90. Concannon TW, Guise JM, Dolor RJ, et al. A national
strategy to develop pragmatic clinical trials infrastructure.
Clin Transl Sci. 2014;7(2):164–171.

91. Balas EA, Boren SA. Medical clinical knowledge for health
care improvement. In: Bemmel J, McCray AT, eds.
Yearbook of medical informatics. Stuttgart, Germany:
Schattauer Verlagsgesellschaft mbH; 2000:65–70.

92. Schwehr NA, Shippee ND, Johnson PJ. Acupuncture
‘dose’ (number of treatments) and insurance benefits in
the USA. Acupunct Med. 2018;36(2):88–95.

93. Lam CN, Murnane D, Ruth C, Kim Y, Chou CP, Black
DS. Demographic and clinical factors associated with
patient adherence to acupuncture treatment. J Altern

Complement Med. 2019;25(5):522–525.
94. Kligler B, Nielsen A, Kohrrer C, et al. Acupuncture ther-

apy in a group setting for chronic pain. Pain Med.
2018;19(2):393–403.

95. McKee MD, Nielsen A, Anderson B, et al. Individual vs.
group delivery of acupuncture therapy for chronic muscu-
loskeletal pain in urban primary care – a randomized trial.
2019; in review.

Nielsen et al. 7

https://www.nccaom.org/wp-content/uploads/pdf/NCCAOM%20Fact%20Sheet%20CA%20Updated%20Final%206-03-2018.pdf
https://www.nccaom.org/wp-content/uploads/pdf/NCCAOM%20Fact%20Sheet%20CA%20Updated%20Final%206-03-2018.pdf
https://www.nccaom.org/wp-content/uploads/pdf/NCCAOM%20Fact%20Sheet%20CA%20Updated%20Final%206-03-2018.pdf
https://www.nccaom.org/wp-content/uploads/pdf/NCCAOM%20Fact%20Sheet%20CA%20Updated%20Final%206-03-2018.pdf
https://www.nccaom.org/wp-content/uploads/pdf/NCCAOM%20Fact%20Sheet%20CA%20Updated%20Final%206-03-2018.pdf
https://www.nccaom.org/wp-content/uploads/pdf/NCCAOM%20Fact%20Sheet%20CA%20Updated%20Final%206-03-2018.pdf
https://www.nccaom.org/wp-content/uploads/pdf/NCCAOM%20Fact%20Sheet%20CA%20Updated%20Final%206-03-2018.pdf
https://www.nccaom.org/wp-content/uploads/pdf/NCCAOM%20Fact%20Sheet%20CA%20Updated%20Final%206-03-2018.pdf
https://acupracticeseminars.com/resources/us-state-acupuncture-laws/
https://acupracticeseminars.com/resources/us-state-acupuncture-laws/
https://dcricollab.dcri.duke.edu/sites/NIHKR/KR/Introduction%20to%20pragmatic%20clinical%20trials.pdf
https://dcricollab.dcri.duke.edu/sites/NIHKR/KR/Introduction%20to%20pragmatic%20clinical%20trials.pdf
https://dcricollab.dcri.duke.edu/sites/NIHKR/KR/Introduction%20to%20pragmatic%20clinical%20trials.pdf
http://rethinkingclinicaltrials.org/
http://rethinkingclinicaltrials.org/

