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Abstract

Context: Neck pain is a common phenomenon and affects a large segment of the population. Chronic neck pain, lasting more
than 3 months, likely occurs in 10% - 30% of patients with acute neck pain and affects up to 288 million cases globally, carrying a
significant cost in terms of quality of life, disability, and healthcare dollars. Here we review neck pain background, acupuncture
and the evidence that exist to support acupuncture use in chronic neck pain.
Results: Neck pain not only affects quality of life directly, but also contributes to depression, job dissatisfaction and reduced pro-
ductivity. Unfortunately, neck pain is strongly linked to office and computer work and is likely to continue increasing in prevalence.
Traditional treatments, such as analgesics, physical therapy, exercise, and non-invasive therapy bring some relief, and invasive ther-
apy is indicated if anatomical pathologies exist. Acupuncture is a form of integrative medicine, originally described and practiced in
traditional Chinese medicine and now expanded to include methods including acupressure, dry needling, and others. Traditionally,
it focused on restoring the patient’s flow of Qi by puncturing specific points along the meridians. It has previously been shown to
be effective in other forms of chronic pain and disability. Clinical trials studying acupuncture for neck pain have shown significant
reduction in both pain and associated symptoms. These therapies are reviewed in this text.
Conclusions: Neck pain is a common and significant global problem. Acupuncture, dry needling, and cupping were all shown to be
effective in alleviating pain both immediately after treatment, as well as provide long-lasting relief. These treatments are generally
safe and inexpensive and should be considered as part of a multimodal approach for the treatment of neck pain. More head-to-head
studies will provide better data to support a choice of a specific treatment over another.
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1. Context

Acupuncture is the act of placing small needles into de-
fined points on the body. These defined points of the body
were characterized by ancient Chinese acupuncture prac-
tices which found these points to allow better flow of an en-
ergy known as “qi” (1). The theory is that when these points
are penetrated by needles, it will open any kind of blockage
that is not allowing this energy to flow correctly (2). If an

individual has a blockage or an excess of this energy, this is
when symptoms will start to appear and thus restoring the
balance of the energy is what is thought to relieve the indi-
vidual of the symptoms their body produces (2). Because of
the theory that acupuncture diminishes symptoms, many
studies have investigated the effectiveness of acupuncture
on things like knee pain, back pain, headaches and other
pain conditions, which has resulted in acupuncture being
performed in medical offices and insurance companies be-
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ginning to cover the procedures (2). This study has chosen
to focus its efforts on the use of acupuncture for neck pain.
Neck pain can be classified as non-specific or complicated.
Neck pain that is classified as non-specific can be caused
by a mechanical issue, such as an acceleration-deceleration
movement in a motor vehicle accident, or caused by a pos-
tural mechanism (3). Furthermore, complicated neck pain
affecting the cervical spine can present with neurological
symptoms such as radiculopathy or myelopathy (3). In ad-
dition, neck pain can be classified into acute or chronic
pain. Acute neck pain can last for weeks to months, but
the pain resolves after a short period of time. Chronic neck
pain is pain that last longer than 3 - 6 months and does
not resolve after the acute phase; about 50% - 85% of pa-
tients with acute neck pain will go on to develop chronic
neck pain (4). Neck pain is a highly prevalent disorder; in
2017, there were an estimated 288.7 million global cases (5).
The 1-year incidence of neck pain was shown to be 10% - 21%,
with a significant number of cases seen in office or seden-
tary employees (6). Different approaches exist to the treat-
ment of beck pain, a highly prevalent disorder with signif-
icant associated disability. Here we review the evidence of
acupuncture in neck pain and the efficacy of such treat-
ments.

2. Neck Pain

Neck pain can be characterized many ways but perhaps
the best method is by duration. Acute neck pain is charac-
terized typically as lasting less than 6 weeks, subacute less
than 3 months and chronic greater than 3 months.

Neck pain has a wide differential diagnosis, but most
cases seen are musculoskeletal in nature. It may be difficult
to isolate a single cause for neck pain as many times mul-
tiple conditions are present. This is further compounded
by vague and non-specific symptoms that herald the pre-
sentation of degenerative changes (3, 7-9). A pure defini-
tion of neck pain that is only perceived from thoracic verte-
brae 1 to superior nuchal line. This excludes cervical radicu-
lopathy as this pain is felt in the arm and shoulder. This
can be a confusing as cervical radicular pain comes from
the neck but is perceived in the shoulder. The innerva-
tion of the structure the pain is coming from is more im-
portant than the structure itself. This is an important dis-
tinction as the approach is different depending on cause
and location (10). The global burden of disease (GBD 2005)
does include shoulder and upper extremity pain as many
studies and reports include these causes as well. Evalua-
tion and diagnosis criteria are centered around excluding
causes that would need urgent intervention/evaluation
such as trauma, tumors, neurologic infections, and cer-
tain rheumatologic conditions. If a patient presents with

signs/symptoms that would indicate a serious cause they
must be urgently evaluated with appropriate imaging, lab
testing, or diagnostic testing to identify a specific cause (11).
If a patient is not suspected of having a serious cause, then
a detailed history and physical are appropriate. Many cases
of neck pain in the absence of trauma or serious symp-
toms do not require imaging, however plain radiographs
are preferred for bony injury/pathology and magnetic res-
onance imaging is preferred for soft tissue injury (7, 12).

Neck pain is a common complaint seen by healthcare
personnel, it is estimated that the 1 year incidence of all
neck pain is 10.4% and 21.3% (6). Mean prevalence is diffi-
cult to calculate as prevalence ranges can be as much as
80%. This is due to the prevalence differences in sex, oc-
cupation, location and income (6, 13, 14). Per GBD 2005
data neck pain is more prevalent in women, urban settings,
and high income countries, with the highest risk age range
from 35 - 49 years old (6, 13). Remission is difficult to cal-
culate as some sources define remission as a cured state.
However the GBD 2005 defines it as an asymptomatic state
and found remission rates of 33% to 65% (6). While diffi-
cult to calculate it is estimated that 10% - 30% of patients
with acute neck pain will develop chronic neck pain (15).
Physical and psychosocial categories can be used to exam-
ine the risk factors for neck pain. Job satisfaction and gen-
eral psychological health is related to neck pain prevalence
with depressed mood, high stress and perceived strain be-
ing the greatest risk factors. It must be noted that chronic
pain can be mood altering itself (16, 17). Positioning (most
commonly reported) and neck strain levels are a large part
of the physical risk factor category but level of physical ac-
tivity and neck strength, mobility, and endurance also play
a part in neck pain (6, 16, 17). Risk for poor recovery from
neck pain include somatization, sleep difficulties female,
low level education, and severity of initial neck pain (6, 18,
19). It is worth noting that many of these risk factors are
modifiable.

Pain can be grouped in many ways but perhaps the
most common is by clinical significance. This is broken
down into serious signs/symptoms/causes and not seri-
ous signs/symptoms/causes, common causes and uncom-
mon causes, and valid complaints or not valid complaints
with overlap multiple groups. Tumors, neurologic infec-
tions, rheumatoid arthritis, ankylosing spondylitis, vas-
culitis, and fractures are serious but rare (10).

Triage of neck pain is based on history and physical.
The Neck Pain Task force recommends neck pain should be
split into 4 groups: Grade I, no signs of major pathology
and no or little interference with daily activities; grade II,
no signs of major pathology, but interference with daily ac-
tivities; grade III, neurologic signs of nerve compression;
grade IV, signs of major pathology. Blunt trauma should al-
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ways be based on NEXUS criteria or Canadian C-spine rule
(20).

Current treatment options for neck pain include non-
invasive methods including NSAIDS, muscle relaxants, mo-
bilization/manipulation, exercises, electromagnetic ther-
apy/TENS, and acupuncture. NSAIDS and muscle relax-
ants are quite common however do not carry enough ev-
idence to determine if they are effective and carry the
risk of GI upset and drowsiness respectively (20, 21). In
addition, neck pain in the absence of structural pathol-
ogy/trauma is recommended to be treated with conserva-
tive therapy that is mobilization/manipulation, exercises,
acupuncture and electromagnetic therapy/TENS. Manipu-
lation, exercises, and electromagnetic therapy/TENS can
cause mild transient increase in pain. These methods usu-
ally provide only short term relief (20, 22). Opioid-based
therapy, whether oral, infusion or transdermal may be ef-
fective (23). In trying to avoid opioid use, cannabis has
also been gaining recognition in the treatment of chronic
pain (24). Infusion therapy may also include options such
as ketamine, lidocaine, magnesium, and dexmedetomi-
dine (25-30), while considering possible side effects, such
as toxicity, addiction, and psychosocial harm (31, 32). In-
vasive interventions such as surgery, radiofrequency ab-
lation, surgical, root injections, epidural injections, are
not recommended unless patients have neck pain associ-
ated with structural disruption or radiculopathy (20, 22,
33). More novel approaches, such as neurotomy and spinal
cord stimulation have been proven to be effective in simi-
lar syndromes and may provide relief for neck pain as well
(34-40).

The majority of patients with neck pain will recover
with conservative treatment despite the many etiologies
of neck pain (7). As noted above conservative treatment
can provide short term relief to recovery. Regardless many
invasive techniques such as radiofrequency ablation and
intra-articular steroid injections are quite common for
chronic neck pain that is refractory to conservative treat-
ment. However, there are no studies that demonstrate
their efficacy. Medial branch block is primarily a diagnos-
tic technique but did demonstrate significant pain relief
with repeated injections regardless of whether steroids
were included with the local injection (11, 22). In the ab-
sence of serious pathology, no surgical technique has sci-
entific support. The majority of patient remain signifi-
cantly impaired post-surgery (7, 33). In patient with serious
pathology surgery seems superior to non-invasive treat-
ments only in the short term (3, 7).

3. Acupuncture

Acupuncture is part of traditional Chinese medicine
where eliciting pain in one distinct area of the body is
found to relieve pain and symptoms in another distinct
area of the body (41). Acupuncture is thought to have orig-
inated in the fifth century and is a major component of
the history of Chinese medicine that has been practiced for
over 3,000 years (42, 43). In terms of performing the proce-
dure, an acupuncture procedure is performed by placing
a number of needles, between 5 and 20, in various defined
areas of the body for a period of time (44). The needles can
stay in the skin for as long as 20 minutes, and they may be
manipulated by the practitioner during the procedure to
produce the sensation they are seeking (44). Depending
on the symptoms being treated, the initial treatment visit
can last up to one hour, and subsequent visits can last half
an hour and be as frequent as twice per week (44). A certi-
fied acupuncture practitioner will determine the amount
of needles, placement of the needles, and frequency of the
visits in order to best suit the condition being treated (44).
Historically, it is believed that acupuncture was brought
to Europe and America during the 18th century and there-
after it has been researched and attempted to be impli-
cated in clinical practice (42). The theory is that acupunc-
ture originated when early human civilization would place
warm stones on areas of the body to relieve pain and symp-
toms they were experiencing (43). Throughout the evolu-
tion of acupuncture, pain was relieved by causing pain in
another area by evolution methods of stones, bones, bam-
boo, iron, silver, gold, and now currently stainless steel in
the acupuncture that we think of today (41). After acupunc-
ture was introduced to places outside of China and started
to gain popularity, many studies have been conducted to
determine if there is a benefit in the use of acupuncture in
things such as urinary tract infections, neuropathic pain,
peripheral neuropathy, hip osteoarthritis, cerebellum bal-
ancing, allergic rhinitis, treatment of hypolactation, de-
pression, gynecological conditions, migraine, chronic pro-
statitis, and post stroke spastic hemiplegia (2, 45-56).

Upon investigation of the specific mechanism of
acupuncture, it was determined that traditional Chi-
nese culture proposes that the mechanism of action of
acupuncture is centered around the theory that the body
has meridians, which are channels connecting each body
part to each other, and collaterals, that interconnect the
channels between each other (41). The theory is that blood
and qi are being transported through these meridians and
channels and this transportation must be equal to regu-
late and keep the body working properly (41). Qi is defined
as an energy that is vital in promoting regulation of every
function of the body and the goal is to have qi energy flow-
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ing at the right amount, without any obstructions or block-
ages of the flow (41). When qi energy is not flowing equally,
either in excess or lacking, or is found to be blocked, this
is when symptoms and pain begin to develop (41). It is
through these defined channels and collaterals that dis-
tinct acupuncture needle locations have been defined to
help reduce pain in a certain body part, to provide the most
benefit in equalizing the qi energy when being punctured
(41). Aside from the traditional theory of the mechanism,
studies have been performed to determine the mechanism
of pain relief and one study concluded that the pain re-
lief was not from the qi energy theory, but it was from
neuroelectric stimulation causing neuropeptide gene ex-
pression (57). Other studies have shown that when the
acupuncture needle penetrates afferent nerves, this may
cause the release of opioids endogenously that improve
pain (58). In addition, studies conducted using functional
MRI have concluded that acupuncture effects are linked to
specific regions of the brain and their placement impacts
important brain structures and function (59). Different
methods for acupuncture have been tested; clinical trials
have shown efficacy in many fields, including chronic back
pain, headache, and recovery time from general anesthesia
(56, 60-64).

Once acupuncture is put into practice to achieve the
desired mechanism, other things to consider are side ef-
fects from the procedure. In a study that investigated ret-
rospective studies, case reports, and surveys of medical
providers, they concluded the following to be the most
common adverse effects of acupuncture: bruising, needle
site bleeding, diarrhea, increased pain, nausea, vomiting,
fainting, psychiatric disturbances, headaches, sweating,
dizziness, and aggravation of symptoms (65). The same
study compiled a list of rare complications which include:
pneumothorax, spinal cord injury, hepatitis B, septicemia,
injured organs, convulsions, and argyria (65). More specif-
ically, a systemic review on acupuncture safety that looked
at nine different studies found that the most common side
effects were: needle pain, tiredness, and bleeding (65).
Contraindications to acupuncture are in patients with au-
tomatic implantable cardioverter defibrillator and in pa-
tients who have a history of psychosis or delusions (2). In
addition, it is reported that patients who are pregnant or
receiving anticoagulation therapy are not completely con-
traindicated from acupuncture treatment, but they can
be at risk for complications (2). Furthermore, in a study
investigating the safety of acupuncture use in the pedi-
atric population, they concluded that there is a 1.55 risk
of adverse events in 100 acupuncture treatments, which
demonstrated that there is a low risk for adverse events in
pediatrics (66). Because acupuncture is a procedure that
can produce potentially adverse side effects, the FDA has a

close regulation on the needles used to perform acupunc-
ture to ensure the safety and sterility of the procedure.
The acupuncture needles are currently listed under class II
medical devices with the FDA and are grouped in the cat-
egory of complementary and alternative medicine items
(67).

4. Acupuncture and Needling for Neck Pain

4.1. Dry Cupping Studies

A randomized controlled trial (RCT) pilot study
(NCT01289964) investigated dry cupping as a treatment
for chronic neck pain (68). Fifty patients aged 18 - 75 with
chronic non-specific neck pain were randomized to re-
ceive treatment versus “wait list”. Pain at rest (PR), pain
related to movement (PM), neck disability index (NDI),
and quality of life (SF-36) were assessed. The study also in-
cluded sensory tests: Vibration-detection threshold (VDT),
mechanical-detection threshold (MDT), and pressure-pain
threshold (PPT). The treatment group received five dry
cupping treatments over a two-week period, with no
treatment in the control group. Common side effects
were short-lived and self-terminated, including pain in
tingling in treated areas and upper limbs, headache, and
tiredness. One participant discontinued the treatment
due to temporarily worsened symptoms. The treatment
group reported significantly less pain after dry cupping
treatment than the waiting-list group (PR: ∆-22.5 mm, P
= 0.00002; PM: ∆-17.8 mm, p = 0.01). Analysis of the pain
diaries (PD) demonstrated a gradual decrease in neck pain
for the treatment group. The pain diaries also showed that
after the fifth session, there was a significant difference in
pain between the treatment and waiting-list group (∆-1.1,
P = 0.001). The SF-36 subscales for bodily pain (∆13.8, P
= 0.006) and vitality (∆10.2, P = 0.006) demonstrated
significant differences. There were significant differences
between the two groups regarding PPT at pain-related and
control areas (all P < 0.05), but not for MDT or VDT. The
study concluded that five dry cupping treatment sessions
appeared efficacious in alleviating chronic non-specific
neck pain. A significant decrease in mechanical pain sensi-
tivity in the treatment group suggests changed functional
pain processing (68).

Another RCT analyzed cupping in chronic neck and
shoulder pain (NSP) and measured changes in skin sur-
face temperature (SST) (69). This study randomized 62 par-
ticipants into a cupping or control group. The cupping
group received five cupping therapies at three acupunc-
ture points in the neck/shoulder areas, SI 15, GB 21, and LI 15,
for 10 minutes on each side of the body. The control group
rested for 20 minutes. SST was measured at 5-minutes in-
terval in the treated points, and blood pressure (BP) was
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measured before and after intervention. Pain was scored
using a visual analog scale (VAS), and a Likert scale mea-
sured the subjective experience of pain intensity. The study
found a significant increase in SST of about 2°C in the treat-
ment group, as well as a significant decrease in BP (from
117.7 ± 2.9 mmHg to 111.8 ± 2.3 mmHg), however, there was
no significant change in BP from the control group. Pain
was significantly reduced in the treatment group, with av-
erage VAS decrease of 6.1 points (versus only 0.2 in the con-
trol group) for neck pain and 5.9 (versus 0.6 in controls) for
shoulder pain (69).

ChiCTR800014723, an RTC, examined the effectiveness
of ischemic compression therapy, dry cupping, and the
combination of the two therapies in treating trigger
points (TPs) associated with neck pain. The study random-
ized 24 patients to either treatment, or both and mea-
sured PPT, neck ROM and NDI pre-treatment and at four
weeks post-treatment. All three groups demonstrated sig-
nificant improvement in NDI, PPT, and neck ROM in com-
parison to the pre-treatment results. The study did not find
a major difference between ischemic compression and dry
cupping. The combination of the two treatment methods
demonstrated more rapid and greater improvement (70).

A review by Trofa et al. (71) reviewed the above men-
tioned works and others. Though relatively safe, some
studies reported adverse events of post-inflammatory hy-
perpigmentation, anemia requiring transfusion, forma-
tion of abscess, keloids, burns, blisters, body ache, skin lac-
eration, itching, and pain at the site of cupping (71).

4.2. Dry Needling Studies

A prospective, nonrandomized study investigated the
pain-reducing effects of dry needling on myofascial trigger
points (MTrP). Participants experienced shoulder or neck
pain for more than three months and had active myofas-
cial trigger points. Each participant received three dry
needling treatment sessions weekly. The study’s primary
outcome measurements included pain evaluations taken
at baseline and after treatment using the VAS, the Brief Pain
Inventory, and the status of the myofascial trigger point
rated as either active, latent, or resolved. Of 52 participants,
41 experienced a trigger point status change from active
to latent or resolved, and 11 reported no change. The re-
duction in all pain scores was significant (P < 0.001). Sec-
ondary outcome measurements involved a profile of mood
states, Oswestry disability index (ODI), short form 36 (SF36)
scores, and cervical ROM. PPT did not significantly change
in either unilateral or bilateral MTrPs; physical function-
ing subscale scores increased significantly, as well as ODI
scores, but not VAS scores. There was also improvement in
cervical ROM. The study concluded that dry needling sig-
nificantly reduced pain and changed trigger point status.

The reduced pain was associated with an improvement in
function, disability, and mood (72).

A randomized, single-blinded clinical trial (IS-
RCTN22726482) examined the effectiveness of deep dry
needling (DDN) of MTrPs as a treatment for chronic non-
specific neck pain (NSNP). 128 subjects with NSNP and
active MTrPs in cervical muscles were randomized to
either the DDN group (DDN-plus passive stretching) or
the control group (only passive stretching). Each group
was provided with four treatments over two weeks and
followed up six months later. Some participants experi-
enced soreness and localized bleeding at the site of needle
insertion lasting ≤ 1 week. Significant reductions in PPT,
Pain intensity, ROM, strength and perceived disability (73).

A RCT (NCT02301468) examined the short- and long-
term treatment effects of dry needling (DN) and manual
pressure (MP) for myofascial pain in women. 42 female
patients were randomized to receive four treatments of
either DN or MP. One participant in the MP group and
three in the DN group dropped out. Some soreness after
dry needling treatment was reported. The study did not
find significant differences between the two groups in PPT,
muscle characteristics pre-and post-treatment, the neck
disability index (NDI), and pain numeric rating scale (NRS).
However, three months post-treatment, both groups expe-
rienced significant improvement in NDI and NRS, as well
as PPT, muscle elasticity and stiffness (74).

4.3. Acupuncture Studies

A systematic review of 265 RCTs and 5 non-RCTs regard-
ing complementary and alternative medicine (CAM) ther-
apies analyzed the efficacy, harm, and cost-effectiveness
of acupuncture, massage, spinal manipulation, and mo-
bilization treating pain of the back, neck, and/or tho-
racic region. The most common adverse events associ-
ated with acupuncture included minor bleeding, bruising,
soreness, pain at the needling site, lightheadedness, dizzi-
ness, and headache. The percentage of participants hav-
ing had an adverse event was no different than conven-
tional care or TENS groups. In treating chronic non-specific
low back pain, acupuncture significantly reduced pain in-
tensity compared to placebo, but only right after treat-
ment. (VAS: -0.59, 95 percent CI: -0.93, -0.25). The review did
not find a difference between acupuncture and placebo re-
garding intake of pain medication, overall improvement
in chronic non-specific low back pain, or post-treatment
disability. Regarding decreasing chronic non-specific neck
pain immediately post-treatment, acupuncture and sham-
acupuncture did not differ (VAS: 0.24, 95 percent CI: -1.20,
0.73). Compared to no treatment, acupuncture improved
pain intensity (VAS: -1.19, 95 percent CI: 95 percent CI: -2.17,
-0.21), disability (pain disability index; PDI), functioning

Anesth Pain Med. 2021; 11(2):e113627. 5



Berger AA et al.

(Hannover Functional Ability questionnaire-HFAQ), well-
being (SF-36), and range of mobility (extension, flexion),
immediately post-treatment. Overall, the studies that in-
volved sham-acupuncture more likely had statistically in-
significant results versus studies that involved placebos
such as laser therapy or medications. Studies produced
less consistent results when compared to other treatments
such as mobilization. When compared to conventional
treatment or no treatment, acupuncture was more eco-
nomical for treating chronic back pain (75).

A systematic review and meta-analysis examined four-
teen RCTs of acupuncture for neck pain. The review in-
cluded nine meta-analyses, seven of which demonstrated
positive. The meta-analysis of short-term pain reduc-
tion (continuous data), the primary outcome, showed
acupuncture more effective in treating neck pain com-
pared to the control. The analysis also showed that
acupuncture was better for pain relief than sham acupunc-
ture. Other positive findings included improvement in
neck ROM, cervical radiculopathy, and pain control (both
versus sham or no treatment) (76).

This article outlines the design and rationale of a ran-
domized, double-blind, controlled trial (code: ChiCTR-TRC-
12002206) that intends to examine the safety and efficacy
of acupuncture compared to sham acupuncture in treat-
ing neck pain caused by cervical spondylosis. The study’s
design is to randomize 456 recruited participants into
either active acupuncture or sham acupuncture group.
Treatments will occur five times/week for a total of two
weeks. The Northwick Park Neck Pain questionnaire (NPQ)
scale, short-form 36 (SF-36) scale, and McGill pain scale, de-
mographics, adverse events, and neck physiological func-
tion will be assessed at baseline and intervention for both
weeks. Follow-ups will occur at four, eight, and twelve
weeks post-intervention. This article was published in
2013, and the study’s published outcome is not available
per the Chinese Clinical Trial Registry (77).

A study examined acupuncture efficacy with seven
acupoint-penetrating needles on sixty patients with cervi-
cal spondylosis. The patients were randomized into either
group A, which received acupuncture with seven acupoint-
penetrating needles plus traction or group B, which re-
ceived acupuncture of non-relevant acupuncture points
plus traction. The study compared the two groups based
on efficacy and score changes for the Visual Analogue scale
(VAS), neck disability index (NDI), and the Pittsburgh sleep
quality index (PSQI). Group A demonstrated a significantly
higher total effective rate (90.0%) compared to group B
(76.6%) (P < 0.05). The post-treatment scores for VAS, NDI,
and PSQI were significantly lower for both groups than the
pre-treatment scores (P < 0.05). Group A demonstrated
significantly lower NDI and PSQI scores post-treatment

than group B (P < 0.05). The study’s findings concluded
that in patients with cervical spondylosis, acupuncture
with seven acupoint-penetrating needles plus traction had
greater efficacy, pain reduction, and better quality of sleep
versus acupuncture of non-relevant acupuncture points
(78).

A study analyzed fast acupuncture versus retaining
acupuncture in the treatment of the cervical type of cer-
vical spondylosis. The study randomized 60 participants
into either the fast acupuncture group or the retaining
needle group. For the fast acupuncture group, the nee-
dles were removed after the arrival of qi. For the retain-
ing needle group, the needles remained in place for 30
minutes. The study used the NPQ and short-form McGill
pain questionnaire (SF-MPQ) [pain rating index (PRI), Vi-
sual Analogue scale (VAS), and present pain intensity (PPI)]
to measure outcomes before and after treatment. For both
groups, the NPQ score decreased after treatment (both P
< 0.01), and the fast acupuncture group had greater im-
provement (P < 0.01). For both groups, all components
of the SF-MPQ were lower compared to the pre-treatment
scores (all P < 0.01). The fast acupuncture group had bet-
ter PRI sensation and PRI total score (both P < 0.05). Post-
treatment, the PRI feeling score, VAS score, and PPI scores
were not significantly different between the two groups
(all P > 0.05). With the fast acupuncture group’s total ef-
fective rate being 83.3% (25/30), there was not a significant
difference from the 76.7% (23/30) of the retaining needle
group (P > 0.05). The study concluded that both fast and
retaining needle acupuncture were efficacious in improv-
ing the cervical type of cervical spondylosis symptoms. The
study found fast acupuncture to be better than retaining
needle acupuncture [This article was originally written in
Chinese; only the abstract was available in English] (79).

A randomized controlled trial (code: ChiCTR-TRC-
14004932) investigated the efficacy of abdominal acupunc-
ture to treat neck pain. One hundred fifty-four neck
pain patients were randomized to either receive abdom-
inal acupuncture (group A) or non-penetrating sham ab-
dominal acupuncture (group S) and received three treat-
ments/week for two weeks. The Northwick Park Neck Pain
questionnaire (NPQ) assessed the primary outcome, mean
improvement in neck pain disability. Neck pain intensity
and health-related quality-of-life measures were secondary
outcome measurements. The study analyzed outcomes at
baseline, two weeks, and six weeks after the baseline as-
sessment. An additional follow-up meeting occurs after
fourteen weeks from the baseline assessment for the par-
ticipants who received abdominal acupuncture. In the
abdominal acupuncture group, 11 participants developed
bruises at the needle insertion site one time each. Nei-
ther group reported adverse side effects. The abdominal
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acupuncture group demonstrated greater improvement
compared to the sham acupuncture group in NPQ scores
at two weeks (intergroup mean differences, -5.75; 95% con-
fidence interval [CI], -9.48 to -2.03; P = 0.008) and at six
weeks (intergroup mean difference, -8.65; 95% CI, -12.13 to
-5.16; P < 0.001). At 14 weeks, the abdominal acupunc-
ture group had significantly greater improvement in NPQ
scores compared to baseline. The abdominal acupunc-
ture group had significantly greater improvement than
the sham acupuncture group regarding the intensity of
neck pain and health-associated quality of life measure-
ments. The findings of the study advocated for the efficacy
of abdominal acupuncture in treating neck pain (80).

A randomized, blinded crossover study examined al-
terations in the myoelectric activity of the upper trapez-
ius and non-specific neck pain after one acupuncture ses-
sion. The study included fifteen subjects with neck pain
(neck pain group, NPG) and fifteen healthy subjects (con-
trol group, HPG). Within each group, participants were
randomized to either receive one session of acupuncture
or sham acupuncture treatment. The acupuncture tar-
geted acupoints of triple energizer 5 (TE-5) and large intes-
tine 11 triple energizer 5 (LI-11 TE-5). The primary outcome
was the result of electromyography (EMG) of the upper
trapezius muscle. Before and following acupuncture treat-
ment, the EMG signal was recorded during step contrac-
tions involving four shoulder elevation force levels (15%,
20%, 24%, and 30% maximum voluntary contraction). The
study demonstrated significant decreases in amplitude of
EMG after acupuncture treatment in both the neck pain
group (F1,112 = 26.82; P < 0.0001) and the control group
(F1,112 = 21.69; P < 0.0001). For the NPG, the Numeric Rat-
ing Scale score (NRS) (F1,28 = 51.61; P < 0.0001) and pain
area (F1,2 = 32.03; P < 0.0001) demonstrated significant ef-
fects post-treatment for both acupuncture and sham. The
study found no difference between acupuncture and sham
acupuncture treatment for NRS score (NPG: F1,28 = 0.95; P
= 0.33), pain area (NPG: F1,28 = 1.97; P = 0.17), or EMG am-
plitude (NPG: F1,112 = 0.47; P = 0.49; HPG: F1,112 = 0.75; P =
0.38). No adverse effects were reported after acupuncture
treatment. The study concluded that acupuncture at TE-5
and LI-11 TE-5 acupoints, or close to these points, helped im-
prove neck pain. For both the NPG and control group, EMG
demonstrated decreased hyperactivity of the upper trapez-
ius muscle and increased resistance to muscle fatigue (81).

A review analyzed 25 RCTs regarding noninvasive non-
pharmacologic treatments for chronic neck pain. Combi-
nation exercise and low-level laser therapy both improved
function and pain to a certain degree. Acupuncture pro-
vided some functional improvement but did not reduce
pain when compared to sham acupuncture. The Alexander
technique, a mind-body practice, also demonstrated some

improvement in function. Massage did not improve func-
tion, and physical therapist-led relaxation techniques did
not improve function or pain. All of the above received a
strength of recommendation (SOR) of B due to inconsis-
tent or limited-quality evidence that is patient-oriented.
The review concluded that physicians should discuss these
nonpharmacologic options with patients and consider
including combination exercise, low-level laser therapy,
acupuncture, and the Alexander technique to treat chronic
neck pain (82).

A systemic review and meta-analysis of sixteen RCTs ex-
amined the safety and efficacy of acupuncture and elec-
troacupuncture in treating chronic neck pain. The re-
view included nine acupuncture studies and seven elec-
troacupuncture studies. The studies included in the re-
view had treatment groups with or without active control
and control groups that received typical intervention op-
tions, medication or physical therapy. The review exam-
ined the results of disability, quality of life, intensity, and
adverse effects. Of note, four trials included in the review
had an independent evaluator carry out allocation con-
cealment. Another trial used sealed envelopes. Therefore,
the bias risk was considered low for these trials. The re-
maining eleven studies did not specify allocation conceal-
ment or evaluation of bias. There was not a significant dif-
ference in pain between the acupuncture group and the ac-
tive control group (SMD 0.24, 95% CI: -0.27 - 0.75), disability
(SMD 0.51, 95% CI: -0.01 - 1.02), or quality of life (SMD -0.37,
95% CI: -1.09 - 0.35). Acupuncture added into the control
group demonstrated greater pain relief in the studies with
unclear allocation concealment (SMD -1.78, 95% CI: -2.08 -
- 1.48). However, when acupuncture was added into the
control group in studies with good allocation concealment
there was no significant pain relief (SMD - 0.07, 95% CI: -
0.26 - 0.12). The electroacupuncture versus the control or
electroacupuncture plus the active control demonstrated
significant pain relief. However, the findings had a low
level of evidence. The review noted that no adverse events
were reported. The review concluded that acupuncture
and conventional therapy demonstrated similar effects re-
garding pain relief and disability. Pain relief was better
when acupuncture was added onto conventional therapy,
and electroacupuncture lessened pain to a greater degree.
The review stated that additional studies are needed as
forming a conclusion was challenging due to the risk of
bias and unreliability of the studies (83).

A randomized clinical trial (code:
IRCT20100127003217N12) investigated electroacupunc-
ture and biofeedback along with conventional therapy in
treating cervical myofascial pain syndrome (MPS). Fifty
participants were recruited and randomized into two
groups. The 25 participants in the electroacupuncture
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group completed the study. Twenty-five participants in
the biofeedback group started the study, but only 23 com-
pleted the study. Both groups received their respective
interventions twice/week with six sessions in total. All
participants received 7.5 mg of meloxicam once daily and
taught exercises for shoulder and neck muscles. The study
assessed VAS for the severity of pain, NDI, ROM, and PPT
at pre-treatment, three weeks, and twelve weeks post-
treatment. The study set the primary outcome, measured
through NDI, as a 20% reduction in dysfunction and neck
pain at three months compared to the baseline measure-
ment. The electroacupuncture and biofeedback group
demonstrated significant improvement in all parameters
except for the PPT of the paravertebral muscles and lower
trapezius. The acupuncture group reached the primary
outcome to a greater extend compared to the biofeedback
group: 20 (80.0%) vs 10 (40.0%); rate ratio = 2 with 95% CI,
1.19 - 3.36; number needed to treat (NNT) = 2.5 with 95% CI,
1.54 - 6.58. Acupuncture showed greater clinical benefit
compared to biofeedback as per the values of NDI, VAS,
extension and left lateral-bending ROM, and PPT on the
left upper trapezius after the last treatment session until
the 3-month follow-up (P < 0.05). The study found both
electroacupuncture and biofeedback therapies coupled
with medication and exercises to decrease pain, increase
PPT and cervical ROM, and decrease functional disabil-
ity in patients with myofascial neck pain. Intergroup
differences demonstrated that for some parameters,
electroacupuncture was better than biofeedback. The
study concluded that electroacupuncture appeared to be
superior in treating cervical MPS (84).

An RCT (KCT0002320) examined the safety and effi-
cacy of thread-embedding acupuncture (TEA) using poly-
dioxanone along with conventional care for patients with
chronic non-specific neck pain (CNP) versus treatment
with only conventional care. A total of 106 CNP partici-
pants were randomized to either the TEA plus usual care
(TU) group or the usual care (UC) group. TEA treatments
occurred once weekly for a total of four weeks. The study
defined typical care for treating neck pain to include physi-
cal therapy, massage, spinal manipulation, and analgesics.
Typical care was provided as needed for patients in both
groups. The study’s primary outcome measurement was
the mean Neck Pain and Disability scale (NPDS) score.
The study’s secondary outcome measurements were pres-
sure pain threshold (PPT), Hospital Anxiety and Depres-
sion scale (HADS), clinically important difference (CID),
EuroQol-5 dimension (EQ-5D), and patient global impres-
sion of change (PGIC). Assessments occurred at baseline, 3,
5, and 9 weeks. In the TU group, 12 participants reported
adverse events associated with TEA of neck stiffness, bruis-
ing, skin flare, pruritus, and irritation due to the thread.

NPDS scores significantly improved in the TU group com-
pared with the UC group (adjusted group difference, week
5: 13.74 [95% CI: 7.57 - 19.90]; P < 0.0001 and week 9: 17.46
[95% CI: 11.15 - 23.76]; P < 0.0001). For the TU group at weeks
5 and 9, the fraction of patients with a lower NPDS score
of ‡11.5 points (minimal CID) was significantly higher than
the UC group. For both groups at weeks 5 and 9, the study
showed significant differences on the HADS, EQ-5D, and
PGIC, but not for the PPTs at the three measured sites, the
insertion area of the levator scapulae muscle, GB21 of the
upper trapezius, and the space extending 1.5 cm out from
the sixth cervical vertebra. The study’s findings indicated
TEA, along with conventional care, to be safe and effective
in treating CNP (85).

A systemic review and meta-analysis
(CRD42016042956) examined six RCTs regarding the
efficacy of acupuncture in treating localized unremitting
myofascial pain of the head and neck. The study’s primary
outcome measurement was the mean pain severity score
(VAS) for acupuncture versus sham-needling or no inter-
vention groups. No serious adverse events were reported.
There was a decrease in VAS scores for acupuncture groups
compared to sham needling/no intervention groups in
all six studies. The meta-analysis included only four of
the RCTs and showed acupuncture’s pain intensity score
19.04 points less than sham-needling/no intervention’s
score (95% CI: -29.13 to -8.95). The findings propose that
acupuncture may be safe and efficacious for decreasing
unremitting myofascial pain of the head and neck. Addi-
tional studies with a more standardized design are needed
to provide further compelling evidence (86).

Several RCTs are ongoing or in the recruitment phases,
mostly in China. These focus more on head-to-head tri-
als, that are missing from the landscape and would bet-
ter allow to correctly choose the type of intervention for
patients. ChiCTR-IOR-15006886 is a Chinese RCT that aims
to investigate the effectiveness of acupuncture in treating
chronic neck pain versus sham acupuncture. The study’s
design is to randomize 175 recruited patients into five
separate groups: a traditional acupuncture group (group
A), a shallow-puncture group (group B), a non-acupoint
acupuncture group (group C), a non-acupoint shallow-
puncture group (group D), and a sham-puncture group
(group E) (87). Other planned trials will evaluate acupunc-
ture for spondylosis (88), compare high and low sensitiv-
ity acupuncture to sham (89), and collect biometric data
comparing healthy volunteers and participants with NSNP
(90).
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5. Conclusions

Chronic neck pain is neck pain lasting 3 - 6 months,
pain that does not resolve after an acute phase. This can,
unfortunately, happen in up to 85% of patients suffer-
ing from acute neck pain, as estimated by some studies,
though more conservative numbers likely place this at 10%
- 30%. This leads to extremely high prevalence, estimated
as high as 288 million cases globally in 2017. Most com-
monly, neck pain is of musculoskeletal sources, and most
risk factors are modifiable; though, these risk factors -such
as office and computer work- continue to increase in preva-
lence. Neck pain often leads to depression, reduced satis-
faction, and disability.

Traditional treatment for neck pain includes phar-
macologic agents, such as NSAIDs, muscle relaxants and
prescription analgesics. Mobilization and manipulation,
physical exercise and therapy, as well as electric (TENS) and
electromagnetic therapy. These conservative treatments
are recommended when no anatomical pathology exists;
if the latter does occur, more invasive methods, such as
intra-articular injections, radiofrequency ablation, medial
branch blocks and surgery may be indicated. These inva-
sive methods carry increased risks that must be weighed
in light of the specific pathology and patient choice.

Acupuncture involves inserting thin, firm needles into
specific points in a patient body in hopes to clear block-
ages and allow free flow of a person’s Qi. It has been used
in traditional Chinese medicine for hundreds of years and
recently explored through the eyes of Western Medicine in
several different conditions of chronic pain and disability.
Acupuncture has been expanded to include, beyond the
traditional Chinese methods, other methods that include
dry needling, heat acupuncture, acupressure and electrop-
uncture. Dry cupping does not involve needling but is also
similar in method otherwise. Though the actual method
through which acupuncture alleviates pain is not clearly
understood, studies show that it likely involved nerve stim-
ulation via tactile skin stimulation leading to the release
of neuromodulators into the plasma and CSF, which then
lead to pain alleviation.

The above listed evidence shows a plethora of data,
most of it supporting the use of acupuncture and other
CAM in the treatment of neck pain. Indeed, Table 1 sys-
tematically summarizes the available evidence available
for the use of acupuncture in chronic neck pain. Acupunc-
ture was shown to have both immediate and long-lasting
effect on pain, disability, and related symptoms. It is gen-
erally safe and inexpensive. Unfortunately, very few head-
to-head trials exist, and it is hard to point at a certain inter-
vention as superior to others.
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