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Abstract

Objective: The primary aim was to evaluate the risk of bias (ROB) of systematic reviews on the
effectiveness of dry needling in patients with musculoskeletal conditions. The secondary aim was to
summarize findings related to harms.

Design: Systematic review of systematic reviews

Literature search: Five databases were searched until December 2024.

Study selection criteria: Systematic reviews that compared dry needling to any intervention

Data synthesis: ROB was assessed using the ROB in Systematic reviews (ROBIS) tool. The type and
frequency of harms reported in primary trials was extracted. A descriptive analysis was performed.
Results: A total of 5190 studies were identified with 38 reviews included. Reviews were published
between 2009-2024. One review (3%) had low ROB and 31 reviews (82%) had high ROB. Five (13%)
reviews were low risk for ‘Eligibility Criteria’, four (11%) for ‘Identification and Selection of Studies’,
twelve (32%) for ‘Data collection and Appraisal’ and two (5%) were low risk for ‘Synthesis and
Findings’. Twenty-one (55%) reviews reported on harms related to dry needling. When reported, harms
were mostly minor and transitory (e.g., post-needling soreness). Moderate harms included syncope (4
patients), presentation to hospital with fever, chills and a systemic upset (1 patient), chest pain (1 patient)
and severe pain (1 patient).

Conclusion: Due to the high ROB in most systematic reviews, clear clinical recommendations for dry
needling in the management of musculoskeletal pain cannot be confidently made. The inconsistent

reporting of harms may result in their underestimation or overestimation.

Keywords: dry needling; pain; function; disability; myofascial trigger points, harms
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Background

Globally, musculoskeletal conditions are regarded as the leading burden of disease’*®. Common
musculoskeletal conditions include low back pain, neck pain and other joint pain®*. Treatment
for musculoskeletal conditions typically involves a multimodal approach, which may include
exercise, physiotherapy, medication, orthoses or other aids, education and behavioural
strategies'®. Clinicians treating musculoskeletal conditions are strongly encouraged to use
evidence-based approaches, however several barriers can impede the translation of evidence into
practice. These include a lack of confidence in reading and critically appraising literature, limited
access to research, difficulty applying evidence to individual patients, uncertainty in
implementing interventions due to incomplete reporting and the requirement to integrate
evidence with patient preferences and clinical expertise®**#122 As a result, some interventions
may not be adopted when they should be, incorrectly adopted or adopted prematurely. Ideally,
moderate to high certainty evidence showing that an intervention is effective is required before
widespread clinical adoption®”. Dry needling is one widely used intervention where the effects of

the intervention are unclear or very unclear due to the certainty of evidence®**.

Dry needling is an increasingly popular technique whereby thin filiform needles are directly
inserted into myofascial trigger points (MTrPs). The technique has been increasingly reported as

87883 It has been

being used by physiotherapists worldwide to manage musculoskeletal pain
proposed that dry needling within MTrPs can help improve or restore function***"%% During
dry needling the muscle is penetrated at these hypersensitive locations®®. The needle is then
manipulated within the MTrPs with the intent of mechanically disrupting the tissue and may
elicit a local twitch response’®?. The exact physiological mechanisms underpinning dry needling
is unclear, however it has been suggested that dry needling targeting MTrPs may disrupt
dysfunctional neuromuscular activity in the muscle, decrease muscle tone and normalize the
neurochemical properties of muscles®**2. One proposed explanation is the pain gate theory,
whereby the stimulation of non-nociceptive afferent fibres, through dry needling, inhibits
nociceptive fibre transmission at the dorsal horn of the spinal cord®. Dry needling is commonly
distinguished from acupuncture. Acupuncture is traditionally considered part of Asian or
Oriental medicine and involves an intramuscular insertion and manipulation of thin filiform

needles into acupoints, with the aim of restoring the flow of Qi or Chi (the healing energy in the
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body)!%. In addition to differing theoretical frameworks, the techniques target different
locations: acupuncture involves acupoints, whereas dry needling is generally applied to
MTrPs'™,

The use of dry needling remains a topic of debate. One issue is that dry needling is an invasive
technique, whereas most physiotherapy techniques are non-invasive. This raises concerns about
the potential for harms. Two surveys amongst physiotherapists evaluating the risk of harms
associated with dry needling found that minor harms, such as bruising, bleeding and additional
pain occur frequently (in 36-40% of treatments), although severe harms are rare’®®®, There are a
growing number of clinical trials and systematic reviews evaluating the effectiveness of dry
needling. Most systematic reviews conclude that dry needling is effective, although the
underlying evidence is often considered as being at high risk of bias>® "%, Systematic reviews
are also susceptible to bias, such as having language restrictions in the eligibility criteria,
deviations from protocol, not using duplicate selection, assessment and data extraction
procedures, inappropriate risk of bias assessment and insufficient searches**>'®°. Synthesised
evidence of high quality is crucial in informing and directing clinical practice guidelines, shaping
health care delivery and guiding the education of key interest-holders including policymakers,

clinicians, students, and consumers.

A recent overview of reviews aimed to summarise the evidence on the clinical effects of dry
needling in musculoskeletal conditions®. However, this umbrella review assessed review quality
through the AMSTAR-2 (A MeaSurement Tool to Assess systematic Reviews-2), which
although has risk of bias components, is not a formal risk of bias assessment. The review also
combined aggregated results from systematic reviews without adequate correction for overlap of
individual studies and did not aim to provide an overview of harms. Many study designs were

eligible, including network meta-analyses®, reviews that included studies with non-randomised

30,91 68,103,115,125,134

designs™ ", reviews with interventions that included acupuncture and dry needling

33,68,113,134 94,164

and trials that combined dry needling with injections , electrical stimulation or
ischemic compression®. In addition, the search for that study was conducted in June 2022 and
since then 15 reviews*>4%6465708590.9597 101111131138 143173 haye heen published. Therefore, our

aim is to evaluate the risk of bias of existing systematic reviews regarding the effectiveness of
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dry needling in patients with musculoskeletal complaints, using the Risk of Bias In Systematic
reviews (ROBIS) tool. The secondary aim is to evaluate the type and frequency of reported

harms.

Methods

Design

This is a systematic review of systematic reviews. The protocol was pre-registered in
PROSPERO on September 1, 2022 (CRD42022352856).

Eligibility criteria

Systematic reviews (with or without a meta-analysis) of randomized trials were included if they
evaluated the effectiveness of dry needling (intervention) compared to any control intervention in
adults (>18 years) with musculoskeletal conditions investigating any outcomes or timepoints. All
musculoskeletal conditions were included regardless of whether they were in the acute or chronic
phase. For reviews that included populations other than people with musculoskeletal complaints
or multiple needling interventions (such as acupuncture), >75% of the included trials within the
review needed to include the target intervention or population. Reviews were excluded if they
contained any non-randomized studies, were network meta-analyses or focused on people with
trigger points but no reported musculoskeletal pain condition. Reviews that included
comparisons such as dry needling with a co-intervention compared to the same co-intervention
were included. Reviews that included dry needling with a co-intervention compared to a different

co-intervention, minimal intervention or no intervention were excluded.

Information Sources and search strategy

Databases searched were Medline (Ovid), EMBASE (Ovid), CENTRAL (Wiley), CINAHL
(EBSCO), Physiotherapy Evidence Database (PEDro) and Web of Science on December 10,
2024. We combined search terms related to ‘dry needling’, ‘trigger points’ and ‘myofascial
pain’, for population as ‘reviews’ and ‘meta-analyses’ for study design. The search strategy for
each database is provided in Appendix 1. The search strategies were discussed with an
information specialist at the University of Technology Sydney. Backwards and forwards citation
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tracking was performed using Web of Science and any other relevant reviews were assessed for

potentially eligible reviews.

Study selection
Search results were combined in Endnote and uploaded to Covidence for deduplication and
screening. Title and abstracts followed by full texts were screened by two independent reviewers

(out of AN, LJ, PS) with disagreements resolved in consultation with a third reviewer (AV).

Data Collection

Data extraction was independently conducted by two reviewers (out of LJ, ES, PS and AV) with
disagreements resolved by a third independent reviewer (PS or AV). Data were extracted into a
structured extraction form in Microsoft Excel. The following information was collected; first
author, publication year, country (corresponding author affiliation), total number of participants,
number of included randomized trials, types of comparator interventions, the definition of dry
needling and how this was distinguished from acupuncture, condition, body region treated,
primary outcomes assessed, follow-up timepoints, potential harms (reported or not reported and
if reported the number and type), whether a risk of bias assessment of the included trials was
performed (or a methodological quality assessment), whether a meta-analysis was performed and
whether any assessment of the certainty of findings (e.g. using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE)) was used.

Risk of Bias assessment

Two independent reviewers (LJ, PS) assessed risk of bias using Risk of Bias in Systematic
reviews (ROBIS) tool using the provided data extraction form'’®. Disagreements between raters
were resolved in consultation with an independent third author (AV). Risk of bias was performed
on each systematic review. The domains investigated were; Study Eligibility Criteria (Domain
1), Identification and selection of studies (Domain 2), Data collection and study appraisal
(Domain 3), Synthesis and findings (Domain 4). Signaling questions for each domain determined
the domain level bias. Domain level bias was classified as ‘low, ‘unclear’, or ‘high’. We then
answered three further signaling questions, accounting for the answers in Domains 1-4, to

determine the overall risk of bias of the review. The overall risk of bias was scored as ‘low’,
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‘unclear’ or ‘high’. Overall risk of bias was determined based on the recommendations of
Whiting et al.'"® According to this approach, studies that had domains that were ‘high’ risk or
‘unclear’ risk may still be judged as having a ‘low’ overall risk of bias so long as the concerns
for the identified for Domains 1-4 were “appropriately considered when interpreting the results

» 176(p. 231)

and drawing conclusions Risk of bias results were plotted using the robvis

visualization tool (https://www.riskofbias.info/welcome/robvis-visualization-tool). Agreement in

risk of bias ratings were provided as a percentage, measured using Cohen’s Kappa (with 95%
confidence intervals) and described using the recommendations of Landis and Koch .

Data synthesis and statistical analysis

Risk of bias: Risk of bias was presented overall and for each domain using descriptive statistics
(frequencies) and assessed qualitatively.

Reporting of harms: The number or reviews that reported harms were counted (yes/no) and
reported descriptively. Following this, the number of unique trials that reported harms and the
types of harms were collated. Harms were classified as minor (transient soreness, bruising, skin
reactions), moderate (syncope, pneumothorax, brief hospitalisation, admission for a medical
procedure related to dry needling) or major (i.e., prolonged hospitalisation, morbidity or death)®.
Meta-analysis and GRADE used in reviews: Whether the included reviews performed meta-
analyses were reported for the immediate-/shortest-term timepoint for pain and disability. In
reviews where an immediate term point was not investigated, or combined with a short-term
timeframe, the shortest time point in the review was reported. Whether the included reviews

assessed certainty of their findings using the GRADE was also counted.

Results

Search results

The PRISMA flow chart (Figure 1) shows the search and identification of reviews. A total of
5190 records were identified, with 1595 duplicates removed. The remaining 3595 unique title
and abstracts were screened, leading to the assessment of 135 articles in fulltext. Of these, 38

systematic reviews were included in the study.


https://www.riskofbias.info/welcome/robvis-visualization-tool

Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

163
164
165
166
167
168

169
170
171
172
173

174
175
176
177
178
179
180
181
182
183

184
185
186
187

<Insert Figure 1 here>

Figure 1: PRISMA flow chart™®’ for selection of included studies

Characteristics of included reviews

Reviews were published since 2009. Reviews were conducted in Spain*3#8¢>70.897.106.127-

130,138,145-147,150,173 USA19,64,82,93,1OO China75,101,104,111 Brazi|153,l75 Australia/New Zealand59,66
Iran****? Saudi Arabia®**, India’*’, Poland®™, Greece® and United Kingdom®®. Reviews
included between 3 and 42 primary trials (median (IQR): 8 (7 to 13) trials) with between 199 and
3967 participants (median (IQR): 517 (329 to 806) participants).

Dry needling

Thi rty-SiX revi ewslg,43,45,49,59,64—66,70,75,82,85,90,93,95,97,100,104, 106,111,127-131,138,142,143,145-147,150,153,162,173,175

(95%) defined dry needling either in the introduction and/or the methods section. The definition
usually included a procedure where a thin (filiform) needle is inserted in the skin or muscle at a

certain location. This location was often referred to as a MTrP.

Participants

48,64,70,90,95,100,101,111,127,129,138,142,146,173,175

Nineteen reviews (50%) investigated populations with

musculoskeletal conditions in the upper extremity. Conditions included neck pain*®70128129.146

90,101,142,173 64,127,138 111,130 95,175

headache , shoulder pain , lateral epicondylalgia , orofacial pain and

multiple upper quarter regions®®®!®  Seven reviews?*®’>97104106143.145 " (1804) jnvestigated

musculoskeletal conditions in the lower back or lower extremities. Conditions included low back

75,97,104 143

pain ,  knee pain*®, hip pain* and plantar heel pain'®
19,43,45,59,65,82,85,131,147,150,153,162 (32%)

Twelve

reviews
19,43,65,82,147,150,162

investigated MTrPs related to  body

pain , musculoskeletal conditions (in any region)**°%1%3
joint)® and tendinopathy (any tendon)™*.

, osteoarthritis (any

Comparator
Comparator interventions varied, with many including multiple comparators. All reviews had at

least one comparison that compared dry needling with a comparator (as per our eligibility

43,59,75,93,95,128,130,147,150,162,175

criteria). Eleven reviews (29%) compared dry needling with sham /
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placebo / no intervention. Eight reviews*®84+66:99710L130.162 5704y jsolated the effects of dry

needling through combining dry needling with an intervention that was also delivered to the

Comparator group. Most rEVieW319'43'49'59'66'70’75'82'85’90’93'104’106’111'127'128'130'131'138'142’145_147’150'173’175

(67%) compared dry needling to ‘other interventions’, with comparators that combined trials

with multiple interventions (e.g., sham needling, physiotherapy and pharmacological treatments

43,45,75,95,97,100,128,129,143,153,162

in the same comparator). Eleven reviews (29%) compared dry

143153 \wet needling'®,

needling with a specific comparisons such as corticosteroid injections
pharmacological interventions®, trigger point manual therapy'®, manual therapy'?,
percutaneous needle electrolysis*, superficial and non MTrP dry needling'®®, physiotherapy®’,

lidocaine®, acupuncture™ and with multiple (1 trial) comparisons®®.

Outcomes and timepoints:

Thi rty'fOU r revi eWS43,45,48,49,64766,70,75,82,85,90,93,95,97,101,104,106,111,1277130,138,142,1457147,150,153,162,173,175

(89%) specified one or more primary outcome or did not specify a primary outcome but only had
pain intensity and/or disability/function as an outcome. Primary outcomes in reviews were pain
intensity on|y43,45,65,82,93,95,101,106,146,150,162,173,175

disability*®496466:7585,97.104111,127-129.138, 142145153~ yther reviews used pain and function and/or
70,90,130 19,59,100,131,143

or pain intensity, function and/or
disability with other outcomes and pain with other outcomes*’. Five reviews
(13%) did not specify primary outcomes. Most reviews investigated outcomes at multiple
timepoints however the definitions of short term, medium term and long term were highly

variable between reviews (Table 1).

Risk of bias / quality assessment:

All reviews conducted methodological quality or risk of bias assessment of individual trials.
Twelve studies (32%) (assessed study quality only) and wused the PEDro
scalel9#350.6682131,143,146.147.073 N acDermid Quality Checklist®® or an adapted JADAD scale®®.
Thirteen studies (34%) assessed risk of bias only and used the Cochrane Risk of Bias 1.0
too*904 7590 97101129.138.175 "5 13_jtem Cochrane tool'®**? and the Cochrane Risk of Bias 2.0
tool®**3, Thirteen studies (34%) assessed both quality (using the PEDro scale) and Risk of bias

I45,48,85,100,106,111,127,128,130,145,150

using the Cochrane Risk of Bias 1.0 too or the Cochrane Risk of

Bias 2.0 tool®"°.
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Meta-analyses and certainty assessment

H : 45,48,59,64-66,70,75,85,90,93,95,97,100,101,104,106,111,127-130,138,142,145,147,150,162,175
Twenty-nine reviews (76%)

19,43,49,82,131,143,146,153,173 (24%) did

used meta-analyses and 9 reviews not. Nineteen

45,48,59,66,85,95,104,106,111,127-130,138,142,145,150,153,175

reviews (50%) provided an estimate of the certainty

of findings using GRADE and 19 r.eVieW519,43,49,64,65,70,75,82,90,93,97,100,101,131,143,146,147,162,173 (50%)

did not.

<Insert Table 1 here>

Table 1: Study characteristics and intervention details

Risk of Bias
Thil‘ty-one revieWSlQ,43,45,49,59,65,66,70,82,85,90,93,95,97,100,101,104,106,111,129—131,138,143,145—147,150,162,173,175 (82%) were Of

#864.75.121128153 1604) were of unclear risk of bias and 1 review**?

high risk of bias, 6 reviews
(3%) was low risk of bias (figure 2 and figure 3). Most reviews scored high risk of bias for
domain 1 (study eligibility criteria, 68%), domain 2 (identification and selection of studies, 76%)
and domain 4 (synthesis of findings, 79%) (Figure 3). Domain 3 (data collection and study
approval) had comparable percentages of studies with low (32%), unclear (32%) and high (37%)
risk of bias (Figure 3). The kappa values was fair for the total score (k: 0.38, 95%CI: 0.0 to 1.0,
agreement 73%) and slight for domain 1 (k: 0.13, 95%CI: -0.06 to 0.30, agreement 79%),
domain 2 (x: 0.17, 95%Cl: -0.09 to 0.48, agreement 76%), domain 3 (k: 0.17, 95%CI: -0.01 to
0.35, agreement 42%) and domain 4 (x: 0.10, 95%CI: -0.12 to 0.41, agreement 76%). Kappa
scores were skewed by few response judgments for ‘low’ and ‘some concerns’ for some

domains.

<Insert figure 2 here>
Figure 2. Domain level bias (phase 2) and overall bias (phase 3) ROBIS judgement for each

study

<Insert figure 3 here>

Figure 3. Domain level bias (phase 2) and overall bias (phase 3) ROBIS judgement for all studies
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Harms

Dry needling intervention harms were reported in 19 reviews*%%00.70.75.8595100,101,106,127=

131142, 145153173 500), incompletely reported in 2 reviews***'* (5%) and not reported in 17

19,43,45,59,64,82,90,93,97,104,138,143,146,147,150,162,175 (45%) (table 1) Two reVieWSlOO,lOl

reviews reported

that none of the included trials reported on harms.

H 5,15,21,24,27,28,37,40,54,63,81,107,109,110,112,117,135,136,139,156,159,170
Twenty-two trials from 9

48,49,65,70,95,128,129,145,153

reviews reported no harms and 1 review™* did not specify if trials reported

no harms or didn’t provide information on harms. When overlapping trials were removed 41

unique trial89711,28,32,35,36,44,46,53,55,56,61,71,72,76,77,80,84,87,99,105,116,123,126,133,144,149,151,154,157,158,160,163,166—

168171, 174.1771.178 renorted on harms. No major harms were reported. Potentially moderate harms

36,56,76,160 36,76

were reported in 4 trials , With 2 trials

(n=2 (4%) in one trial®® and n=2 (3%) in the other®). One trial”® also reported chest pain (n=1,

reporting that patients experienced syncope

7%) and another'®® reported severe pain (n=1, 6%). Another trial®® reported that 1 patient (5%)
presented to the emergency department after treatment with fever, chills and a systemic upset.

The most common minor harm was soreness due to needling. Twenty-three

9,11,28,35,44,46,53,72,77,87,99,105,116,123,126,133,149,154,158,163,166,171,177

trials reported pain or discomfort

77,87 9,11,28,35,44,46,53,72,99,105,116,123,126,133,149,154,158,163,166,171,177

during’™®" or after

in a median 58% (IQR 39% to 86%) of participants. Five trials?®**9%8.7 did not specify the
28,32,116,149,160,166,167,174

needling which occurred

number of participants that experienced the event. Eight trials reported

subcutaneous bleeding, hematoma or hemorrhage which occurred in a median of 5% (IQR 2% to

28,32,149

11%) of patients in trials with 3 trials not specifying the number of patients. Other

common harms were temporary exacerbation or deterioration of symptoms>280-116:157

10,36,61,116

non-

specific pain or fear , issues with (sticking of or aversion to) needles®®®1°*1%7 For three

32,54,178

trials minor or mild harms are reported without details on the type of event. Table 2 shows

the details of the harms reported in each systematic review.

<|Insert Table 2 here>

Table 2: Harms reported in each review that reported on harms
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Discussion

The risk of bias of 31 (82%) of the systematic reviews investigating dry needling was high, with
only 1 (3%) demonstrating low risk of bias. Caution is therefore advised when interpreting
systematic review studies of dry needling as many have flaws that affect the interpretation of
their effect estimates. In addition, no major harms were reported within this body of literature,
although, when reported, minor harms were common. The high risk of bias of most reviews
means that findings may not be credible. The presence of minor harms in over half of the reviews

underscores the need for careful clinical judgement.

Comparison with other studies

The quality of dry needling reviews has been assessed in an umbrella review using the quality
assessment checklist, assessment of multiple systematic reviews-version 2 (AMSTAR-2)
checklist®. That study found that 2 reviews (6%) were high quality, 19 (53%) were moderate
quality, 11 (31%) were low quality and 4 (11%) were critically low quality. These findings
broadly align with the present study in terms of overall quality distribution. Although there is a
high degree of convergent validity between the AMSTAR-2 and the ROBIS tools'®, and some
overlapping items'*!, there are distinct conceptual differences between assessments of
methodological quality (AMSTAR-2) and risk of bias (ROBIS) **%. Quality assessment has
been defined as “the assessment of the inclusion of methodological safeguards within a study” >
whereas risk of bias “concerns the implication of the inclusion of such safeguards for study
results” °2. Given this, assessing risk of bias provides a better understanding than the assessment
of methodological quality to whether the results are trustworthy and clinically relevant.

Harms were reported poorly, and when reported appeared to be minor. However, randomised
trials are often not powered to detect harms (especially rare harms), so there might be a risk of
rare harms not being encountered "%, A survey of 425 physiotherapists who performed dry
needing on 20,464 dry needling sessions reported minor harms in 7,531 (37%) sessions™®. Minor
harms included bleeding, bruising and pain during and after dry needling treatments. However,
20 major harms were reported, although many of these would have been classified as minor or
moderate harms in our study (such as syncope, lower extremity weakness) as they were transient.
In that study, other harms were difficult to classify as minor, moderate or major as a

classification was not provided by the article and there were not enough details to determine
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severity. It is estimated that the incidence of moderate to serious harms is low (i.e.,
pneumothorax incidence approximately 0.01/10,000 interventions) although the low incidence
may be due to some needling practitioners abandoning needling treatments over high risk areas
(such as the thorax) **°. Further, as many trials or systematic reviews did not report on harms, it
is impossible to ascertain if these were not reported or did not occur.

87883 and the treatment is associated

Dry needling is increasingly being used in clinical practice
with potential moderate or minor harms. Given the uncertainty around its effectiveness and the
potential for harm, dry needling should be used cautiously. There are few national or
international standards for dry needling and inconsistent reporting of harms in clinical

practice™*%.

In Australia, needling by physiotherapists has been recognised as a risky
intervention and accounts for the intervention with some of the largest malpractice claims in the
profession'®!®, Reasons for this are multifaceted but could result in discrepancies between the
harms that therapists and patients expect'®. It has been recommended that therapists are
appropriately trained in dry needling and that harms are discussed prior to starting the
treatment”**. Globally, clinicians using dry needling may not be appropriately trained, which
could increase the risk of harm and reduce the likelihood of thorough discussions about the
potential risks with patients'®*3. It has been recommended that professional standards for dry
needling are implemented at national and subnational levels, and integrated into standardised

educational programs .

Strengths and limitations

This is the first review evaluating the risk of bias of systematic reviews of dry needling. The
review was pre-registered with no deviations from protocol. The use of the ROBIS could be a
limitation of our review, as the ROBIS is more difficult, less frequently used, has lower
agreement and takes more time to administer than the AMSTAR or AMSTAR-2 >". To reduce
these issues, raters discussed each ROBIS item prior to grading and then graded and discussed 3
articles to calibrate responses. Further, in the case of disagreement or uncertainty a third author
was consulted. Despite this, although overall agreement was generally high, kappa values were
still slight or minimal, which is similar or lower than previous studies investigating with kappa
values using the ROBIS™®°_ This was mainly due to low numbers of responses for the ‘low’

and ‘some concerns’ judgements. Regardless, given the subjectivity of the ROBIS other review
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authors could have scored the ROBIS differently than the authors in the current review. Most
reviews did not report harms, or did so incompletely, which means that we cannot be certain

regarding the reporting of harms in the trials summarised by these studies.

Implications.

Clinical. Given the litigation and clinically reported harms associated with dry needling as well
as the uncertainty of any benefits, performing dry needling should be used cautiously. Our study
indicated that systematic reviews were high risk of bias meaning that the findings of the
systematic reviews need to be interpreted with caution. Most of the musculoskeletal conditions
included in this review have alternative treatments that have higher certainty evidence of benefit
(e.g., exercise therapy, manual therapy) **®”32. As recommended by American Physical therapy
Association and Australian Physiotherapy Association, physiotherapists using dry needling
should act within their scope or practice (attending a course in dry needling), gain and maintain
consent ensuring full disclosure on potential harms, minimize needling high risk areas and asking
appropriate questions about medications and conditions that could exacerbate harms™**,
Research. As almost all reviews were high risk of bias and many did not or incompletely
reported harms, we recommend that future reviewers better follow reporting guidelines such as
PRISMA as well as the PRISMA-harms when reporting their systematic reviews >’°. Further,
consulting quality or risk of bias tools to assess individual studies may also provide useful
information.

Education providers. Physiotherapy degree courses often do not teach dry needling because it is
not mandatory as per regulatory guidelines and usually requires additional training that many
courses are not willing or able to provide. Nevertheless, many physiotherapists offer dry
needling despite it not being formally taught during their university training. Physiotherapy
students should, at the very least, be educated on the current evidence for dry needling, given its
widespread use in clinical practice. It is essential that students are exposed to discussions around
its effectiveness, safety and regulatory risks. This foundational understanding would enable
future clinicians to critically appraise the intervention, make informed decisions and

communicate appropriately with patients.

Conclusion
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Most systematic reviews investigating dry needling were rated as having a high risk of bias,
suggesting that their conclusion should be treated with caution. Less than half of the reviews
included information on harms, and reporting was often incomplete. Trials and reviews in dry
needling require more transparent reporting of adverse events so the risk-benefit of using dry

needling as an intervention can be established.

Key points

Findings: Risk of bias is low in one (3%) and high in 31 (82%) systematic reviews of dry
needling compared to any other intervention. Harms were poorly reported but, when reported,
were mainly minor and transitory

Implications: The results presented in systematic reviews of dry needling should be treated with
caution as there are biases that could affect the results and conclusions.

Caution: Dry needling should be used by clinicians with caution with an assessment of the

expected benefits and harms.



Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

363

364
365
366

367
368
369

370
371

372

373
374
375

376
377
378

379
380

381
382

383
384
385

386
387
388
389

390
391
392

393
394

395

396
397
398

399
400

401
402

403
404
405

406
407

408
409
410

411
412

16

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Abbaszadeh-Amirdehi M, Ansari NN, Naghdi S, Olyaei G, Nourbakhsh MR. The neurophysiological effects
of dry needling in patients with upper trapezius myofascial trigger points: study protocol of a controlled
clinical trial. BMJ Open. 2013;3(5):e002825. doi:10.1136/bmjopen-2013-002825

Abbaszadeh-Amirdehi M, Ansari NN, Naghdi S, Olyaei G, Nourbakhsh MR. Therapeutic Effects of Dry
Needling in Patients with Upper Trapezius Myofascial Trigger Points. Acupunct Med. 2017;35(2):85-92.
doi:10.1136/acupmed-2016-011082

Abdel Shaheed C, Maher CG, Furmage A, Hoffmann T, McLachlan AJ. Strengthening the reporting of
harms of all interventions in clinical trials. Med J Aust. 2022;217(10):502-504. doi:10.5694/mja2.51755

Adams Z, Stewart R, Taylor A. Dry Needling. Athl Train Sports Health Care. 2020;12(2):53-55.

Aksu O, Dogan YP, Caglar NS, Sener BM. Comparison of the efficacy of dry needling and trigger point
injections with exercise in temporomandibular myofascial pain treatment. Turk J Phys Med Rehabil.
2019;65(3):228-235. doi:10.5606/tftrd.2019.1802

Al-Moraissi EA, Alradom J, Aladashi O, Goddard G, Christidis N. Needling therapies in the management of
myofascial pain of the masticatory muscles: A network meta-analysis of randomised clinical trials. J Oral
Rehabil. 2020;47(7):910-922. doi:10.1111/joor.12960

American Physical Therapy Association (APTA). Description of Dry Needling in Clinical Practice: An
EducAtional Resource Paper. APTA; 2013.

American Physical Therapy Association (APTA). Dry Needling. Available at: https://www.apta.org/patient-
care/interventions/dry-needling. Accessed October 2, 2025.

Avrias-Buria JL, Fernandez-de-Las-Pefias C, Palacios-Cefia M, Koppenhaver SL, Salom-Moreno J. Exercises
and Dry Needling for Subacromial Pain Syndrome: A Randomized Parallel-Group Trial. J Pain.
2017;18(1):11-18. doi:10.1016/j.jpain.2016.08.013

Arias-Buria JL, Monroy-Acevedo A, Fernandez-de-Las-Pefias C, Gallego-Sendarrubias GM, Ortega-
Santiago R, Plaza-Manzano G. Effects of dry needling of active trigger points in the scalene muscles in
individuals with mechanical neck pain: a randomized clinical trial. Acupunct Med J Br Med Acupunct Soc.
2020;38(6):380-387. d0i:10.1177/0964528420912254

Avrias-Buria JL, Valero-Alcaide R, Cleland JA, et al. Inclusion of trigger point dry needling in a multimodal
physical therapy program for postoperative shoulder pain: a randomized clinical trial. J Manipulative Physiol
Ther. 2015;38(3):179-187. doi:10.1016/j.jmpt.2014.11.007

Australian Physiotherapy Association. Dry needling: balancing benefit and the mitigation of risk. inmotion.
2022;(July):22-23.

Australian Physiotherapy Association. Safe and competent dry needling. inmotion. 2023;(March):50-51.

Australian Society of Acupuncture Physiotherapists. Guidelines for safe acupuncture and dry needling
practice. Available at: https://dryneedling.com.au/wp-content/uploads/2016/01/ASAP_Guidelines_2013.pdf.
Accessed September 17, 2025.

Ay S, Evcik D, Tur BS. Comparison of injection methods in myofascial pain syndrome: a randomized
controlled trial. Clin Rheumatol. 2010;29(1):19-23. doi:10.1007/s10067-009-1307-8

Baldry P. Myofascial Pain and Fibromyalgia Syndromes: A Clinical Guide to Diagnosis and Management.
Churchill Livingstone; 2001.

Barbero M, Schneebeli A, Koetsier E, Maino P. Myofascial pain syndrome and trigger points: evaluation
and treatment in patients with musculoskeletal pain. Curr Opin Support Palliat Care. 2019;13(3):270-276.
d0i:10.1097/SPC.0000000000000445

Boyce D, Wempe H, Campbell C, et al. Adverse events associated with therapeutic dry needling. Int J Sports
Phys Ther. 2020;15(1):103-113. doi:10.26603/ijspt20200103

Boyles R, Fowler R, Ramsey D, Burrows E. Effectiveness of trigger point dry needling for multiple body
regions: a systematic review. J Man Manip Ther. 2015;23(5):276-293.
doi:10.1179/2042618615Y.0000000014

Brady S, McEvoy J, Dommerholt J, Doody C. Adverse events following trigger point dry needling: a
prospective survey of chartered physiotherapists. J Man Manip Ther. 22(3):134-140.



https://dryneedling.com.au/wp-content/uploads/2016/01/ASAP_Guidelines_2013.pdf

Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

413
414
415

416
417
418
419

420
421

422
423
424

425
426

427
428

429
430
431

432
433
434

435
436
437

438
439
440

441
442

443
444

445
446

447
448
449

450
451
452

453
454
455

456
457
458

459
460

461
462

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

17

Brennan KL, Allen BC, Maldonado YM. Dry Needling Versus Cortisone Injection in the Treatment of
Greater Trochanteric Pain Syndrome: A Noninferiority Randomized Clinical Trial. J Orthop Sports Phys
Ther. 2017;47(4):232-239. doi:10.2519/jospt.2017.6994

Cagnie B, Castelein B, Pollie F, Steelant L, Verhoeyen H, Cools A. Evidence for the Use of Ischemic
Compression and Dry Needling in the Management of Trigger Points of the Upper Trapezius in Patients
with Neck Pain: A Systematic Review. Am J Phys Med Rehabil. 2015;94(7):573-583.
doi:10.1097/PHM.0000000000000266

Cagnie B, Dewitte V, Barbe T, Timmermans F, Delrue N, Meeus M. Physiologic Effects of Dry Needling.
Curr Pain Headache Rep. 2013;17(8):348. doi:10.1007/s11916-013-0348-5

Campa-Moran |, Rey-Gudin E, Fernandez-Carnero J, et al. Comparison of Dry Needling versus Orthopedic
Manual Therapy in Patients with Myofascial Chronic Neck Pain: A Single-Blind, Randomized Pilot Study.
Pain Res Treat. 2015;2015:327307. doi:10.1155/2015/327307

Capo6-Juan M. Sindrome de dolor miofascial cervical. Revisién narrativa del tratamiento fisioterapico. Sist
Sanit Navar. 2015;38:105-116.

Carnes D, Mullinger B, Underwood M. Defining adverse events in manual therapies: A modified Delphi
consensus study. Man Ther. 2010;15(1):2-6. doi:10.1016/j.math.2009.02.003

Cerezo-Téllez E, Lacomba MT, Fuentes-Gallardo I, Mayoral del Moral O, Rodrigo-Medina B, Gutiérrez
Ortega C. Dry needling of the trapezius muscle in office workers with neck pain: a randomized clinical trial.
J Man Manip Ther. 2016;24(4):223-232. doi:10.1179/2042618615Y.0000000004

Cerezo-Téllez E, Torres-Lacomba M, Fuentes-Gallardo I, et al. Effectiveness of dry needling for chronic
nonspecific neck pain: a randomized, single-blinded, clinical trial. Pain. 2016;157(9):1905-1917.
d0i:10.1097/j.pain.0000000000000591

Challoumas D, Crosbie G, O’Neill S, Pedret C, Millar NL. Effectiveness of Exercise Treatments with or
without Adjuncts for Common Lower Limb Tendinopathies: A Living Systematic Review and Network
Meta-analysis. Sports Med - Open. 2023;9(1):71. doi:10.1186/s40798-023-00616-1

Charles D, Hudgins T, MacNaughton J, Newman E, Tan J, Wigger M. A systematic review of manual
therapy techniques, dry cupping and dry needling in the reduction of myofascial pain and myofascial trigger
points. J Bodyw Mov Ther. 2019;23(3):539-546. doi:10.1016/j.jbmt.2019.04.001

Chys M, De Meulemeester K, De Greef |, et al. Clinical Effectiveness of Dry Needling in Patients with
Musculoskeletal Pain—An Umbrella Review. J Clin Med. 2023;12(3):1205. doi:10.3390/jcm12031205

Cotchett MP, Munteanu SE, Landorf KB. Effectiveness of trigger point dry needling for plantar heel pain: a
randomized controlled trial. Phys Ther. 2014;94(8):1083-1094. doi:10.2522/ptj.20130255

Cummings TM, White AR. Needling therapies in the management of myofascial trigger point pain: A
systematic review. Arch Phys Med Rehabil. 2001;82(7):986-992. doi:10.1053/apmr.2001.24023

De Abreu Venancio R, Guedes Pereira Alencar F, Zamperini C. Different Substances and Dry-Needling
Injections in Patients with Myofascial Pain and Headaches. Cranio. 2008;26(2):96-103.
d0i:10.1179/crn.2008.014

De Meulemeester KE, Castelein B, Coppieters I, Barbe T, Cools A, Cagnie B. Comparing Trigger Point Dry
Needling and Manual Pressure Technique for the Management of Myofascial Neck/Shoulder Pain: A
Randomized Clinical Trial. J Manipulative Physiol Ther. 2017;40(1):11-20. doi:10.1016/j.jmpt.2016.10.008

DilLorenzo L, Traballesi M, Morelli D, et al. Hemiparetic Shoulder Pain Syndrome Treated with Deep Dry
Needling During Early Rehabilitation: A Prospective, Open-Label, Randomized Investigation. J
Musculoskelet Pain. 2004;12(2):25-34. doi:10.1300/J094v12n02_04

Dogan N, Sengiil I, Ak¢ay-Yalbuzdag S, Kaya T. Kinesio taping versus dry needling in the treatment of
myofascial pain of the upper trapezius muscle: A randomized, single blind (evaluator), prospective study. J
Back Musculoskelet Rehabil. 2019;32(5):819-827. doi:10.3233/BMR-181162

Dommerholt J, Layton M, Hooks T, Grieve R. A critical overview of current myofascial pain literature —
March 2015. J Bodyw Mov Ther. 2015;19(2):337-349. doi:10.1016/j.jbmt.2015.01.003

Dommerholt J, del Moral O, Grébli C. Trigger Point Dry Needling. J Man Manip Ther. 2006;14(4):E70-
E87.



Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

463
464
465

466
467
468

469
470
471

472
473
474

475
476
477

478
479
480

481
482
483

484
485
486

487
488
489

490
491
492

493
494

495
496
497

498
499

500
501
502

503
504
505

506
507
508
509

510
511

512
513

40.

41.

42,

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

18

Dunning J, Butts R, Bliton P, et al. Dry needling and upper cervical spinal manipulation in patients with
temporomandibular disorder: A multi-center randomized clinical trial. Cranio. 2024;42(6):809-822.
doi:10.1080/08869634.2022.2062137

Dunning J, Butts R, Mourad F, Young I, Flannagan S, Perreault T. Dry needling: a literature review with
implications for clinical practice guidelines. Phys Ther Rev. 2014;19(4):252-265.
d0i:10.1179/108331913X13844245102034

Ekici G, Ozcan S, Oztiirk BY, Oztiirk B, Ekici B. Effects of deep friction massage and dry needling therapy
on night pain and shoulder internal rotation in subacromial pain syndrome: 1-year follow up of a randomised
controlled trial. Int J Ther Rehabil. 2021;28(2):1-12. doi:10.12968/ijtr.2020.0018

Espejo-Antlnez L, Tejeda JFH, Albornoz-Cabello M, et al. Dry needling in the management of myofascial
trigger points: A systematic review of randomized controlled trials. Complement Ther Med. 2017;33:46-57.
doi:10.1016/j.ctim.2017.06.003

Espi-Ldpez GV, Serra-Afi6 P, Vicent-Ferrando J, et al. Effectiveness of Inclusion of Dry Needling in a
Multimodal Therapy Program for Patellofemoral Pain: A Randomized Parallel-Group Trial. J Orthop Sports
Phys Ther. 2017;47(6):392-401. doi:10.2519/jospt.2017.7389

Fakontis C, lakovidis P, Lytras D, et al. Efficacy of percutaneous needle electrolysis versus dry needling in
musculoskeletal pain: A systematic review and meta-analysis. J Back Musculoskelet Rehabil.
2023;36(5):1033-1046. doi:10.3233/BMR-220408

Fernandez-Carnero J, Gilarranz-de-Frutos L, Ledn-Hernandez JV, et al. Effectiveness of Different Deep Dry
Needling Dosages in the Treatment of Patients With Cervical Myofascial Pain: A Pilot RCT. Am J Phys
Med Rehabil. 2017;96(10):726-733. doi:10.1097/PHM.0000000000000733

Fernandez-de-Las-Pefias C, Nijs J. Trigger point dry needling for the treatment of myofascial pain
syndrome: current perspectives within a pain neuroscience paradigm. J Pain Res. 2019;12:1899-1911.
doi:10.2147/JPR.S154728

Fernandez-De-Las-Pefias C, Plaza-Manzano G, Sanchez-Infante J, et al. Is Dry Needling Effective When
Combined with Other Therapies for Myofascial Trigger Points Associated with Neck Pain Symptoms? A
Systematic Review and Meta-Analysis. Pain Res Manag. 2021;2021:8836427. doi:10.1155/2021/8836427

Forogh B, Ghaseminejad Raeini A, Jebeli Fard R, et al. Efficacy of trigger point dry needling on pain and
function of the hip joint: a systematic review of randomized clinical trials. Acupunct Med. 2024;42(2):63-75.
d0i:10.1177/09645284231207870

Furlan AD, Malmivaara A, Chou R, et al. 2015 Updated Method Guideline for Systematic Reviews in the
Cochrane Back and Neck Group: Spine. 2015;40(21):1660-1673. doi:10.1097/BRS.0000000000001061

Furlan AD, Van Tulder M, Cherkin D, et al. Acupuncture and Dry-Needling for Low Back Pain: An
Updated Systematic Review Within the Framework of the Cochrane Collaboration: Spine. 2005;30(8):944-
963. doi:10.1097/01.brs.0000158941.21571.01

Furuya-Kanamori L, Xu C, Hasan SS, Doi SA. Quality versus Risk-of-Bias assessment in clinical research. J
Clin Epidemiol. 2021;129:172-175. doi:10.1016/j.jclinepi.2020.09.044

Ga H, Choi JH, Park CH, Yoon HJ. Acupuncture needling versus lidocaine injection of trigger points in
myofascial pain syndrome in elderly patients--a randomised trial. Acupunct Med. 2007;25(4):130-136.
d0i:10.1136/aim.25.4.130

Gallego-Sendarrubias GM, Rodriguez-Sanz D, Calvo-Lobo C, Martin JL. Efficacy of dry needling as an
adjunct to manual therapy for patients with chronic mechanical neck pain: a randomised clinical trial.
Acupunct Med. 2020;38(4):244-254. doi:10.1136/acupmed-2018-011682

Gallego-Sendarrubias GM, VVoogt L, Arias-Buria JL, Bialosky J, Ferndndez-de-las-Pefias C. Can Patient
Expectations Modulate the Short-Term Effects of Dry Needling on Sensitivity Outcomes in Patients with
Mechanical Neck Pain? A Randomized Clinical Trial. Pain Med. 2022;23(5):965-976.
d0i:10.1093/pm/pnab134

Garvey TA, Marks MR, Wiesel SW. A prospective, randomized, double-blind evaluation of trigger-point
injection therapy for low-back pain. Spine. 1989;14(9):962-964. doi:10.1097/00007632-198909000-00008

Gates M, Gates A, Duarte G, et al. Quality and risk of bias appraisals of systematic reviews are inconsistent
across reviewers and centers. J Clin Epidemiol. 2020;125:9-15. doi:10.1016/j.jclinepi.2020.04.026



Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

514
515
516

517
518
519

520
521

522
523
524

525
526
527

528
529
530
531

532
533

534
535
536
537

538
539
540

541
542

543
544

545
546

547
548
549

550
551
552

553
554

555
556
557

558
559
560

561
562
563

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

19

Gattie E, Cleland JA, Snodgrass S. A survey of American physical therapists’ current practice of dry
needling: Practice patterns and adverse events. Musculoskelet Sci Pract. 2020;50:102255.
d0i:10.1016/j.msksp.2020.102255

Gattie E, Cleland JA, Snodgrass S. The Effectiveness of Trigger Point Dry Needling for Musculoskeletal
Conditions by Physical Therapists: A Systematic Review and Meta-analysis. J Orthop Sports Phys Ther.
2017;47(3):133-149. d0i:10.2519/jospt.2017.7096

Gerwin R, Dommerholt J, Shah J. An expansion of Simon’s integrated hypothesis of trigger point formation.
Curr Pain Headache Rep. 2004;8(6):468-475.

Gildir S, Tiziin EH, Eroglu G, Eker L. A randomized trial of trigger point dry needling versus sham
needling for chronic tension-type headache. Medicine. 2019;98(8):e14520.
doi:10.1097/MD.0000000000014520

Gleadhill C, Bolsewicz K, Davidson SRE, et al. Physiotherapists’ opinions, barriers, and enablers to
providing evidence-based care: a mixed-methods study. BMC Health Serv Res. 2022;22(1):1382.
doi:10.1186/s12913-022-08741-5

Gonzalez-Perez Lm, Infante-Cossio P, Granados-Nunez M, Urresti-Lopez Fj, Lopez-Martos R, Ruiz-Canela-
Mendez P. Deep dry needling of trigger points located in the lateral pterygoid muscle: Efficacy and safety of
treatment for management of myofascial pain and temporomandibular dysfunction. Med Oral Patol Oral
Cirugia Bucal. Published online 2015:e326-e333. d0i:10.4317/medoral.20384

Griswold D, Learman K, Ickert E, Tapp A, Ross O. Dry Needling for Subacromial Pain Syndrome: A
Systematic Review with Meta-Analysis. Pain Med. 2023;24(3):285-299. doi:10.1093/pm/pnac131

Guzman-Pavon MJ, Torres-Costoso Al, Cavero-Redondo I, Reina-Gutiérrez S, Lorenzo-Garcia P, Alvarez-
Bueno C. Effectiveness of deep dry needling combined with stretching for the treatment of pain in patients
with myofascial trigger points: A systematic review and meta-analysis. J Bodyw Mov Ther. 2024;40:1086-
1092. d0i:10.1016/j.jbmt.2024.07.003

Hall ML, Mackie AC, Ribeiro DC. Effects of dry needling trigger point therapy in the shoulder region on
patients with upper extremity pain and dysfunction: a systematic review with meta-analysis. Physiotherapy.
2018;104(2):167-177. doi:10.1016/j.physio.2017.08.001

Hayden JA, Ellis J, Ogilvie R, Malmivaara A, van Tulder MW. Exercise therapy for chronic low back pain.
Cochrane Database Syst Rev. 2021;9(9):CD009790. doi: 10.1002/14651858.CD009790.pub2.

He C, Ma H. Effectiveness of trigger point dry needling for plantar heel pain: a meta-analysis of seven
randomized controlled trials. J Pain Res. 2017;10:1933-1942. do0i:10.2147/JPR.S141607

Herbert R, Jamtvedt G, Hagen K, Elkins M. Practical Evidence-Based Physiotherapy. 3rd Edition. Elsevier;
2022.

Hernandez-Secorin M, Abenia-Benedi H, Borrella-Andrés S, et al. Effectiveness of Dry Needling in
Improving Pain and Function in Comparison with Other Techniques in Patients with Chronic Neck Pain: A
Systematic Review and Meta-Analysis. Pain Res Manag. 2023; 2023:1523834. d0i:10.1155/2023/1523834

Hesse J, Mggelvang B, Simonsen H. Acupuncture versus metoprolol in migraine prophylaxis: a randomized
trial of trigger point inactivation. J Intern Med. 1994;235(5):451-456. doi:10.1111/j.1365-
2796.1994.th01102.x

Hong CZ. Lidocaine injection versus dry needling to myofascial trigger point. The importance of the local
twitch response. Am J Phys Med Rehabil. 1994;73(4):256-263. doi:10.1097/00002060-199407000-00006

Hong CZ, Torigoe Y. Electrophysiological Characteristics of Localized Twitch Responses in Responsive
Taut Bands of Rabbit Skeletal Muscle Fibers. J Musculoskelet Pain. 1994;2(2):17-43.
doi:10.1300/J094v02n02_03

Hong CZ, Torigoe Y, Yu J. The Localized Twitch Responses in Responsive Taut Bands of Rabbit Skeletal
Muscle Fibers Are Related to the Reflexes at Spinal Cord Level. J Musculoskelet Pain. 1995;3(1):15-33.
doi:10.1300/J094v03n01_03

Hu HT, Gao H, Ma RJ, Zhao XF, Tian HF, Li L. Is dry needling effective for low back pain?: A systematic

review and PRISMA-compliant meta-analysis. Medicine. 2018;97(26):e11225.
doi:10.1097/MD.0000000000011225



Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

20

564  76. Huguenin L, Brukner PD, McCrory P, Smith P, Wajswelner H, Bennell K. Effect of dry needling of gluteal

565 muscles on straight leg raise: a randomised, placebo controlled, double blind trial. Br J Sports Med.

566 2005;39(2):84-90. doi:10.1136/bjsm.2003.009431

567 77. Ibrahim DA, Abdelrahem HA. Cervical region trigger point Injection with dry needling versus wet needling
568 by lidocaine in geriatric population: a comparative study. Ain-Shams J Anesthesiol. 2019;11:16.

569 d0i:10.1186/s42077-019-0026-x

570 78. ljaz N, Welsh S, Boon H. A mixed-methods survey of physiotherapists who practice acupuncture and dry
571 needling in Ontario, Canada: practice characteristics, motivations, and professional outcomes. BMC

572 Complement Med Ther. 2021;21(1):264. doi:10.1186/s12906-021-03440-w

573 79. loannidis JPA, Evans SIW, Ggtzsche PC, et al. Better Reporting of Harms in Randomized Trials: An

574 Extension of the CONSORT Statement. Stat Methods. 2004;141:781-788.

575 80. Itoh K, Katsumi Y, Hirota S, Kitakoji H. Effects of trigger point acupuncture on chronic low back pain in
576 elderly patients--a sham-controlled randomised trial. Acupunct Med. 2006;24(1):5-12.

577 doi:10.1136/aim.24.1.5

578 81. Itoh K, Katsumi Y, Hirota S, Kitakoji H. Randomised trial of trigger point acupuncture compared with other
579 acupuncture for treatment of chronic neck pain. Complement Ther Med. 2007;15(3):172-179.

580 d0i:10.1016/j.ctim.2006.05.003

581 82. Jackson MD, Rowe K, Davenport TE. Trigger point dry needling for musculoskeletal pain and disability: a
582 systematic review of comparative effectiveness research. Orthop Pract. 2016;28(3):178-187.

583 83. Jenkins LC, Summers SJ, Nasser A, Verhagen A. Dry needling perceptions and experiences: A survey of
584 Australian physiotherapists. Musculoskelet Sci Pract. 2024;69:102895. doi:10.1016/j.msksp.2023.102895
585 84. Jiang GM, Lin MD, Wang LY. [Comparative study on effect of acupuncture and lidocaine block for lumbar
586 myofascial pain syndrome]. Zhongguo Zhen Jiu Chin Acupunct Moxibustion. 2013;33(3):223-226.

587  85. Jimenez-Del-Barrio S, Ceballos-Laita L, Lorenzo-Munoz A, Mingo-Gomez MT, Rebollo-Salas M, Jimenez-
588 Rejano JJ. Efficacy of Conservative Therapy in Overhead Athletes with Glenohumeral Internal Rotation
589 Deficit: A Systematic Review and Meta-Analysis. J Clin Med. 2022;12(1). doi:10.3390/jcm12010004

590 86. Kalichman L, Vulfsons S. Dry Needling in the Management of Musculoskeletal Pain. J Am Board Fam
591 Med. 2010;23(5):640-646. doi:10.3122/jabfm.2010.05.090296

592 87. Kamanli A, Kaya A, Ardicoglu O, Ozgocmen S, Zengin FO, Bayik Y. Comparison of lidocaine injection,
593 botulinum toxin injection, and dry needling to trigger points in myofascial pain syndrome. Rheumatol Int.
594 2005;25(8):604-611. doi:10.1007/s00296-004-0485-6

595  88. Kamper SJ. Evidence in Practice: A New Series for Clinicians. J Orthop Sports Phys Ther. 2018;48(6):429-
596 429. doi:10.2519/jospt.2018.0105

597 89. Kamper SJ. Risk of Bias and Study Quality Assessment: Linking Evidence to Practice. J Orthop Sports Phys

598 Ther. 2020;50(5):277-279. doi:10.2519/jospt.2020.0702

599 90. Kandeel M, Morsy MA, Al Khodair KM, Alhojaily S. Dry needling techniques as a treatment for improving
600 disability and pain in patients with different types of headache: A systematic review and meta-analysis.

601 Complement Ther Med. 2024;86:103085. doi:10.1016/j.ctim.2024.103085

602 91. Khan I, Ahmad A, Ahmed A, Sadiq S, Asim HM. Effects of dry needling in lower extremity myofascial
603 trigger points. J Pak Med Assoc. 2021;71(11):2596-2603. doi:10.47391/jpma.01398

604 92. Khanittanuphong P, Saesim A. Comparison of the effectiveness between dry needling with and without
605 needle retention in myofascial trigger points in upper trapezius muscle: A randomized comparative trial. J
606 Back Musculoskelet Rehabil. 2022;35(6):1247-1255. doi:10.3233/BMR-210177

607 93. Kietrys DM, Palombaro KM, Azzaretto E, et al. Effectiveness of Dry Needling for Upper-Quarter

608 Myofascial Pain: A Systematic Review and Meta-analysis. J Orthop Sports Phys Ther. 2013;43(9):620-634.
609 doi:10.2519/jospt.2013.4668

610 94. Kim TH, Lee CR, Choi TY, Lee MS. Intramuscular Stimulation Therapy for Healthcare: A Systematic

611 Review of Randomised Controlled Trials. Acupunct Med. 2012;30(4):286-290. doi:10.1136/acupmed-2012-
612 010182

613 95. Kuzdzal A, Ernst E, Posadzki P, Wronski Z. Dry needling for orofacial pain: a systematic review and meta-

614 analysis of randomized clinical trials. Pain Rep. 2024;9(6):e1208. doi:10.1097/PR9.0000000000001208



Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

615
616

617
618
619

620
621

622
623
624
625

626
627
628

629
630
631

632
633
634

635
636
637

638
639
640

641
642
643
644

645
646
647

648
649
650
651

652
653

654
655
656

657
658
659

660
661
662

663
664
665

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

21

Landis J, Koch G. The measurement of observer agreement for categorical data. Biometrics.
1977;33(1):159-174.

Lara-Palomo IC, Gil-Martinez E, Lépez-Ferndndez MD, Gonzalez LMG, Castro-Sanchez AM. Efficacy of
Dry Needling for Chronic Low Back Pain: A Systematic Review and Meta-analysis of Randomized
Controlled Trials. Altern Ther Health Med. 2023 Nov;29(8):110-120.

de Leeuw R, Klasser G. Orofacial Pain: Guidelines for Assessment, Diagnosis, and Management. 5th
edition. Quintessence Publishing Co, Inc; 2013.

Ledn-Hernandez JV, Martin-Pintado-Zugasti A, Frutos LG, Alguacil-Diego IM, De La Llave-Rincon Al,
Fernandez-Carnero J. Immediate and short-term effects of the combination of dry needling and percutaneous
TENS on post-needling soreness in patients with chronic myofascial neck pain. Braz J Phys Ther.
2016;20(5):422-431. doi:10.1590/bjpt-rbf.2014.0176

Lew J, Kim J, Nair P. Comparison of dry needling and trigger point manual therapy in patients with neck
and upper back myofascial pain syndrome: a systematic review and meta-analysis. J Man Manip Ther.
2021;29(3):136-146. doi:10.1080/10669817.2020.1822618

Li B, Ran Ma, Xia P, et al. Effectiveness of manual therapy combined with dry needling in the treatment of
cervicogenic headache: A systematic review and meta-analysis. Neurol Asia. 2024;29(2):413-420.
d0i:10.54029/2024rif

Lin I, Wiles L, Waller R, et al. What does best practice care for musculoskeletal pain look like? Eleven
consistent recommendations from high-quality clinical practice guidelines: systematic review. Br J Sports
Med. 2020;54(2):79-86. doi:10.1136/bjsports-2018-099878

Liu L, Huang QM, Liu QG, et al. Effectiveness of Dry Needling for Myofascial Trigger Points Associated
With Neck and Shoulder Pain: A Systematic Review and Meta-Analysis. Arch Phys Med Rehabil.
2015;96(5):944-955. doi:10.1016/j.apmr.2014.12.015

Liu L, Huang QM, Liu QG, et al. Evidence for Dry Needling in the Management of Myofascial Trigger
Points Associated With Low Back Pain: A Systematic Review and Meta-Analysis. Arch Phys Med Rehabil.
2018;99(1):144-152.e2. doi:10.1016/j.apmr.2017.06.008

Llamas-Ramos R, Pecos-Martin D, Gallego-lzquierdo T, et al. Comparison of the short-term outcomes
between trigger point dry needling and trigger point manual therapy for the management of chronic
mechanical neck pain: a randomized clinical trial. J Orthop Sports Phys Ther. 2014;44(11):852-861.
d0i:10.2519/jospt.2014.5229

Llurda-Almuzara L, Labata-Lezaun N, Meca-Rivera T, et al. Is Dry Needling Effective for the Management
of Plantar Heel Pain or Plantar Fasciitis? An Updated Systematic Review and Meta-Analysis. Pain Med.
2021;22(7):1630-1641. doi:10.1093/pm/pnab114

Lopez-Martos R, Gonzalez-Perez L, Ruiz-Canela-Mendez P, Urresti-Lopez F, Gutierrez-Perez J, Infante-
Cossio P. Randomized, double-blind study comparing percutaneous electrolysis and dry needling for the
management of temporomandibular myofascial pain. Med Oral Patol Oral Cirugia Bucal. Published online
2018;23(4):e454-e462. doi:10.4317/medoral.22488

Lorenz RC, Matthias K, Pieper D, et al. A psychometric study found AMSTAR 2 to be a valid and
moderately reliable appraisal tool. J Clin Epidemiol. 2019;114:133-140. doi:10.1016/j.jclinepi.2019.05.028

Luan S, Zhu ZM, Ruan JL, et al. Randomized Trial on Comparison of the Efficacy of Extracorporeal Shock
Wave Therapy and Dry Needling in Myofascial Trigger Points. Am J Phys Med Rehabil. 2019;98(8):677-
684. doi:10.1097/PHM.0000000000001173

Ma C, Wu S, Li G, Xiao X, Mai M, Yan T. Comparison of Miniscalpel-needle Release, Acupuncture
Needling, and Stretching Exercise to Trigger Point in Myofascial Pain Syndrome. Clin J Pain.
2010;26(3):251-257. doi: 10.1097/AJP.0b013e3181h8cdc8

Ma X, Qiao Y, Wang J, Xu A, Rong J. Therapeutic Effects of Dry Needling on Lateral Epicondylitis: An
Updated Systematic Review and Meta-analysis. Arch Phys Med Rehabil. 2024;105(11):2184-2197.
d0i:10.1016/j.apmr.2024.02.713

Ma YT, Li LH, Han Q, et al. Effects of Trigger Point Dry Needling on Neuromuscular Performance and
Pain of Individuals Affected by Patellofemoral Pain: A Randomized Controlled Trial. J Pain Res.
2020;13:1677-1686. doi:10.2147/JPR.S240376



Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

22

666 113. Machado E, Machado P, Wandscher VF, Marchionatti AME, Zanatta FB, Kaizer OB. A systematic review

667 of different substance injection and dry needling for treatment of temporomandibular myofascial pain. IntJ
668 Oral Maxillofac Surg. 2018;47(11):1420-1432. d0i:10.1016/j.ijjom.2018.05.003

669 114. Mahmoudzadeh A, Rezaeian ZS, Karimi A, Dommerholt J. The effect of dry needling on the radiating pain
670 in subjects with discogenic low-back pain: A randomized control trial. J Res Med Sci Off J Isfahan Univ
671 Med Sci. 2016;21:86. doi:10.4103/1735-1995.192502

672 115. Mansfield CJ, Vanetten L, Willy R, Di Stasi S, Magnussen R, Briggs M. The Effects of Needling Therapies
673 on Muscle Force Production: A Systematic Review and Meta-analysis. J Orthop Sports Phys Ther.

674 2019;49(3):154-170. doi:10.2519/jospt.2019.8270

675 116. Martin-Rodriguez A, Séez-Olmo E, Pecos-Martin D, Calvo-Lobo C. Effects of dry needling in the

676 sternocleidomastoid muscle on cervical motor control in patients with neck pain: a randomised clinical trial.
677 Acupunct Med J Br Med Acupunct Soc. 2019;37(3):151-163. doi:10.1177/0964528419843913

678 117. Mason JS, Crowell M, Dolbeer J, et al. The effectiveness of dry needling and stretching vs. stretching alone
679 on hamstring flexibility in patients with knee pain: a randomized controlled trial. Int J Sports Phys Ther.
680 2016;11(5):672-683.

681 118. Mayoral O. Dry needling application on tennis elbow miofascial trigger points. In: Jiménez F, Caballero A,
682 eds. TENIS. Castilla la mancha regional community; 2008:35-45.

683 119. Mayoral-del-Moral O. Fisioterapia Invasiva Del S indrome de Dolor Miofascial. Garantia Editorial Medica
684 Panamericana; 2017.

685 120. Mayoral-del-Moral O, Salvat-Salvat I. Puncién seca de los puntos gatillo miofasciales. In: Valera-Garrido F,

686 Minaya-Mufioz F, eds. Fisioterapia Invasiva. Elsevier; 2017:297-312.

687 121. Mayoral-del-Moral O, Torres-Lacomba M. Fisioterapia invasiva y puncion seca. Informe sobre la eficacia de
688 la puncioén seca en el tratamiento del sindrome de dolor miofascial y sobre su uso en Fisioterapia. Cuest
689 Fisioter. 2009;38:206-217..

690 122. McCambridge AB, Nasser AM, Mehta P, Stubbs PW, Verhagen AP. Has Reporting on Physical Therapy
691 Interventions Improved in 2 Decades? An Analysis of 140 Trials Reporting on 225 Interventions. J Orthop
692 Sports Phys Ther. 2021;51(10):503-509. doi:10.2519/jospt.2021.10642

693 123. Mejuto-Vazquez MJ, Salom-Moreno J, Ortega-Santiago R, Truyols-Dominguez S, Fernandez-de-Las-Pefias
694 C. Short-term changes in neck pain, widespread pressure pain sensitivity, and cervical range of motion after
695 the application of trigger point dry needling in patients with acute mechanical neck pain: a randomized
696 clinical trial. J Orthop Sports Phys Ther. 2014;44(4):252-260. doi:10.2519/jospt.2014.510

697 124.  Mitchell UH, Johnson AW, Larson RE, Seamons CT. Positional changes in distance to the pleura and in
698 muscle thickness for dry needling. Physiotherapy. 2019;105(3):362-369. doi:10.1016/j.physio.2018.08.002
699 125. Morihisa R, Eskew J, McNamara A, Young J. Dry needling in subjects with muscular trigger points in the
700 lower quarter: a systematic review. Int J Sports Phys Ther. 2016;11:1-14.

701 126. Myburgh C, Hartvigsen J, Aagaard P, Holsgaard-Larsen A. Skeletal muscle contractility, self-reported pain
702 and tissue sensitivity in females with neck/shoulder pain and upper Trapezius myofascial trigger points- a
703 randomized intervention study. Chiropr Man Ther. 2012;20(1):36. doi:10.1186/2045-709X-20-36

704 127.  Navarro-Santana MJ, Gémez-Chiguano GF, Cleland JA, Arias-Buria JL, Fernandez-de-las-Pefias C, Plaza-
705 Manzano G. Effects of Trigger Point Dry Needling for Nontraumatic Shoulder Pain of Musculoskeletal
706 Origin: A Systematic Review and Meta-Analysis. Phys Ther. 2021;101(2):pzaa216. doi:10.1093/ptj/pzaa2l
707 128. Navarro-Santana MJ, Sanchez-Infante J, Fernandez-de-las-Pefias C, Cleland JA, Martin-Casas P, Plaza-
708 Manzano G. Effectiveness of Dry Needling for Myofascial Trigger Points Associated with Neck Pain

709 Symptoms: An Updated Systematic Review and Meta-Analysis. J Clin Med. 2020;9(10):3300.

710 d0i:10.3390/jcm9103300

711 129. Navarro-Santana MJ, Sanchez-Infante J, Gdmez-Chiguano GF, et al. Dry Needling Versus Trigger Point
712 Injection for Neck Pain Symptoms Associated with Myofascial Trigger Points: A Systematic Review and
713 Meta-Analysis. Pain Med. 2022;23(3):515-525. do0i:10.1093/pm/pnab188

714  130. Navarro-Santana MJ, Sanchez-Infante J, Gomez-Chiguano GF, et al. Effects of trigger point dry needling on
715 lateral epicondylalgia of musculoskeletal origin: a systematic review and meta-analysis. Clin Rehabil.

716 2020;34(11):1327-1340. doi:10.1177/0269215520937468



Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

717
718
719

720
721
722

723
724
725

726
727
728

729
730
731

732
733
734

735
736

737
738
739
740

741
742
743

744
745

746
747
748

749
750
751

752
753

754
755
756

757
758
759

760
761

762
763
764

765
766
767

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

146.

147.

148.

23

Nuhmani S, Khan MH, Ahsan M, Abualait TS, Muaidi Q. Dry needling in the management of tendinopathy:
A systematic review of randomized control trials. J Bodyw Mov Ther. 2023;33:128-135.
doi:10.1016/j.jomt.2022.09.021

Oliveira CB, Maher CG, Pinto RZ, et al. Clinical practice guidelines for the management of non-specific low
back pain in primary care: an updated overview. Eur Spine J. 2018;27(11):2791-2803. doi:10.1007/s00586-
018-5673-2

Onat S, Polat C, Bicer S, Sahin Z, Tasoglu O. Effect of Dry Needling Injection andKinesiotaping on Pain
and Quality of Life inPatients with Mechanical Neck Pain. Pain Physician. 2019;22(6):583-589.
doi:10.36076/ppj/2019.22.583

Ong J, Claydon LS. The effect of dry needling for myofascial trigger points in the neck and shoulders: A
systematic review and meta-analysis. J Bodyw Mov Ther. 2014;18(3):390-398.
doi:10.1016/j.jbmt.2013.11.009

Ozden MC, Atalay B, Ozden AV, Cankaya A, Kolay E, Yildirim S. Efficacy of dry needling in patients with
myofascial temporomandibular disorders related to the masseter muscle. Cranio. 2020;38(5):305-311.
doi:10.1080/08869634.2018.1526848

Ozmen EE, Unuvar BS. The effects of dry needling and face yoga on pain, depression, function, and sleep
quality in patients with temporomandibular dysfunction. Explore. 2024;20(5):102980.
doi:10.1016/j.explore.2024.01.006

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. Published online March 29, 2021:n71. doi:10.1136/bmj.n71

Para-Garcia G, Garcia-Mufioz AM, Lépez-Gil JF, et al. Dry Needling Alone or in Combination with
Exercise Therapy versus Other Interventions for Reducing Pain and Disability in Subacromial Pain
Syndrome: A Systematic Review and Meta-Analysis. Int J Environ Res Public Health. 2022;19(17):10961.
d0i:10.3390/ijerph191710961

Patel Z, Srivastava A, Shyam A, Sancheti P. Immediate effect of dry needling vs ultrasound on releasing
trigger points in quadriceps in patients with patello-femoral pain syndrome on pain. Int J Physiother Res.
2019;7(7):3287-3294. doi:10.16965/ijpr.2019.182

Perry R, Whitmarsh A, Leach V, Davies P. A comparison of two assessment tools used in overviews of
systematic reviews: ROBIS versus AMSTAR-2. Syst Rev. 2021;10(1):273. doi:10.1186/s13643-021-01819-x

Pieper D, Puljak L, Gonzélez-Lorenzo M, Minozzi S. Minor differences were found between AMSTAR 2
and ROBIS in the assessment of systematic reviews including both randomized and nonrandomized studies.
J Clin Epidemiol. 2019;108:26-33. d0i:10.1016/j.jclinepi.2018.12.004

Pourahmadi M, Dommerholt J, Ferndndez-de-Las-Pefias C, et al. Dry Needling for the Treatment of
Tension-Type, Cervicogenic, or Migraine Headaches: A Systematic Review and Meta-Analysis. Phys Ther.
2021;101(5):pzab068. doi:10.1093/ptj/pzab068

Prasad LB, Gupta V, Bhushan D. Dry needling versus steroid injections in plantar fascitis: a meta-analysis. J
Health Res Afr. 2024;5(3):1-8. doi:10.51168/sjhrafrica.v5i3.1092

Raeissadat SA, Rayegani SM, Sadeghi F, Rahimi-Dehgolan S. Comparison of ozone and lidocaine injection
efficacy vs dry needling in myofascial pain syndrome patients. J Pain Res. 2018;11:1273-1279.
d0i:10.2147/JPR.S164629

Rahou-EI-Bachiri Y, Navarro-Santana MJ, Gomez-Chiguano GF, et al. Effects of Trigger Point Dry
Needling for the Management of Knee Pain Syndromes: A Systematic Review and Meta-Analysis. J Clin
Med. 2020;9(7):2044. doi:10.3390/jcm9072044

Rodriguez-Huguet M, Vinolo-Gil MJ, Géngora-Rodriguez J. Dry Needling in Physical Therapy Treatment
of Chronic Neck Pain: Systematic Review. J Clin Med. 2022;11(9):2370. doi:10.3390/jcm11092370

Rodriguez-Mansilla J, Gonzalez-Sanchez B, De Toro Garcia A, et al. Effectiveness of dry needling on
reducing pain intensity in patients with myofascial pain syndrome: a Meta-analysis. J Tradit Chin Med.
2016;36(1):1-13. doi:10.1016/S0254-6272(16)30001-2

Safiri S, Kolahi A, Cross M, et al. Prevalence, Deaths, and Disability-Adjusted Life Years Due to
Musculoskeletal Disorders for 195 Countries and Territories 1990-2017. Arthritis Rheumatol.
2021;73(4):702-714. doi:10.1002/art.41571



Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

768
769
770

771
772
773

774
775
776

777
778

779
780
781

782
783
784

785
786

787
788
789
790

791
792
793
794

795
796

797
798

799
800
801

802
803

804
805
806

807
808

809
810

811
812

813
814
815
816

817
818

149.

150.

151.

152.

153.

154,

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

24

Sanchez Romero EA, Fernandez-Carnero J, Calvo-Lobo C, Ochoa Séez V, Burgos Caballero V, Pecos-
Martin D. Is a Combination of Exercise and Dry Needling Effective for Knee OA? Pain Med Malden Mass.
2020;21(2):349-363. d0i:10.1093/pm/pnz036

Sanchez-Infante J, Navarro-Santana MJ, Bravo-Sanchez A, Jiménez-Diaz F, Abian-Vicén J. Is Dry Needling
Applied by Physical Therapists Effective for Pain in Musculoskeletal Conditions? A Systematic Review and
Meta-Analysis. Phys Ther. 2021;101(3):pzab070. doi:10.1093/ptj/pzab070

Segura-Orti E, Prades-Vergara S, Manzaneda-Pifia L, Valero-Martinez R, Polo-Traverso JA. Trigger point
dry needling versus strain-counterstrain technique for upper trapezius myofascial trigger points: a
randomised controlled trial. Acupunct Med. 2016;34(3):171-177. doi:10.1136/acupmed-2015-010868

Simons D, Travell J, Simons L. Travell & Simons’ Myofascial Pain and Dysfunction : The Trigger Point
Manual. 2nd edition. Williams & Wilkins; 1999.

Sousa Filho LF, Barbosa Santos MM, Dos Santos GHF, Da Silva Junior WM. Corticosteroid injection or dry
needling for musculoskeletal pain and disability? A systematic review and GRADE evidence synthesis.
Chiropr Man Ther. 2021;29(1):49. doi:10.1186/s12998-021-00408-y

Sterling M, Vicenzino B, Souvlis T, Connelly LB. Dry-needling and exercise for chronic whiplash-
associated disorders: a randomized single-blind placebo-controlled trial. Pain. 2015;156(4):635-643.
doi:10.1097/01.j.pain.0000460359.40116.c1

Stern C, Kleijnen J. Language bias in systematic reviews: you only get out what you put in. JBI Evid Synth.
2020;18(9):1818-1819. doi:10.11124/IBIES-20-00361

Stieven FF, Ferreira GE, De Aradjo FX, Angellos RF, Silva MF, Da Rosa LHT. Immediate Effects of Dry
Needling and Myofascial Release on Local and Widespread Pressure Pain Threshold in Individuals With
Active Upper Trapezius Trigger Points: A Randomized Clinical Trial. J Manipulative Physiol Ther.
2021;44(2):95-102. doi:10.1016/j.jmpt.2020.07.003

Stieven FF, Ferreira GE, Wiebusch M, de Aratjo FX, da Rosa LHT, Silva MF. Dry Needling Combined
With Guideline-Based Physical Therapy Provides No Added Benefit in the Management of Chronic Neck
Pain: A Randomized Controlled Trial. J Orthop Sports Phys Ther. 2020;50(8):447-454.
d0i:10.2519/jospt.2020.9389

Sukareechai C, Sukareechai, S. Comparison of radial shockwave and dry needling therapies in the treatment
of myofascial pain syndrome. Int J Ther Rehabil. 2019;26(8):1-8. doi:https://doi.org/10.12968/ijtr.2016.007

Sutlive TG, Golden A, King K, et al. Short-term effects of trigger point dry needling on pain and disability
in subjects with patellofemoral pain syndrome. Int J Sports Phys Ther. 2018;13(3):462-473

Tabatabaiee A, Takamjani IE, Sarrafzadeh J, Salehi R, Ahmadi M. Ultrasound-guided dry needling
decreases pain in patients with piriformis syndrome. Muscle Nerve. 2019;60(5):558-565.
doi:10.1002/mus.26671

Thynne T, Gabb G. Limitations of randomised controlled trials as evidence of drug safety. Aust Prescr.
2023;46(2):22-23.
Tough EA, White AR, Cummings TM, Richards SH, Campbell JL. Acupuncture and dry needling in the

management of myofascial trigger point pain: A systematic review and meta-analysis of randomised
controlled trials. Eur J Pain. 2009;13(1):3-10. doi:10.1016/j.ejpain.2008.02.006

Tough EA, White AR, Richards SH, Campbell JL. Myofascial trigger point needling for whiplash associated
pain--a feasibility study. Man Ther. 2010;15(6):529-535. doi:10.1016/j.math.2010.05.010

Ughreja RA, Prem V. Effectiveness of dry needling techniques in patients with knee osteoarthritis: A
systematic review and meta-analysis. J Bodyw Mov Ther. 2021;27:328-338. doi:10.1016/j.jbmt.2021.02.015

Uttley L, Quintana DS, Montgomery P, et al. The problems with systematic reviews: a living systematic
review. J Clin Epidemiol. 2023;156:30-41. doi:10.1016/j.jclinepi.2023.01.011

Uygur E, Aktas B, Eceviz E, Yilmazoglu EG, Poyanli O. Preliminary Report on the Role of Dry Needling
Versus Corticosteroid Injection, an Effective Treatment Method for Plantar Fasciitis: A Randomized
Controlled Trial. J Foot Ankle Surg Off Publ Am Coll Foot Ankle Surg. 2019;58(2):301-305.
doi:10.1053/j.jfas.2018.08.058

Uygur E, Aktas B, Ozkut A, Ering S, Yilmazoglu EG. Dry needling in lateral epicondylitis: a prospective
controlled study. Int Orthop. 2017;41(11):2321-2325. doi:10.1007/s00264-017-3604-1



Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

819
820
821

822
823

824
825
826
827

828
829
830
831

832
833

834
835
836

837
838
839
840

841
842
843

844
845

846
847
848
849
850
851

852
853

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

25

Uygur E, Aktas B, Yilmazoglu EG. The use of dry needling vs. corticosteroid injection to treat lateral
epicondylitis: a prospective, randomized, controlled study. J Shoulder Elbow Surg. 2021;30(1):134-139.
d0i:10.1016/j.jse.2020.08.044

Valdes VR. Dry Needling in Physical Therapy Practice: Adverse Events Part 2: Serious Adverse Events.
Orthop Pract. 2021;33(2):96-100.

Valiente-Castrillo P, Martin-Pintado-Zugasti A, Calvo-Lobo C, Beltran-Alacreu H, Fernandez-Carnero J.
Effects of pain neuroscience education and dry needling for the management of patients with chronic
myofascial neck pain: a randomized clinical trial. Acupunct Med. 2021;39(2):91-105.
d0i:10.1177/0964528420920300

Valiente-Castrillo P, Martin-Pintado-Zugasti A, Calvo-Lobo C, Beltran-Alacreu H, Fernandez-Carnero J.
Effects of pain neuroscience education and dry needling for the management of patients with chronic
myofascial neck pain: a randomized clinical trial. Acupunct Med. 2021;39(2):91-105.
d0i:10.1177/0964528420920300

Van Hal M, Dydyk A, Green M. Acupuncture. In: StatPearls [Internet]. StatPearls Publishing; 2023.
Accessed August 8, 2026. https://www.ncbi.nlm.nih.gov/books/NBK532287/

Vazquez-Justes D, Yarzabal-Rodriguez R, Doménech-Garcia V, Herrero P, Bellosta-L6pez P. Effectiveness
of dry needling for headache: A systematic review. Neurol Engl Ed. 2022;37(9):806-815.
doi:10.1016/j.nrleng.2019.09.010

Veldzquez-Saornil J, Ruiz-Ruiz B, Rodriguez-Sanz D, Romero-Morales C, Lépez-Lopez D, Calvo-Lobo C.
Efficacy of quadriceps vastus medialis dry needling in a rehabilitation protocol after surgical reconstruction
of complete anterior cruciate ligament rupture. Medicine. 2017;96(17):e6726.
doi:10.1097/MD.0000000000006726

Vier C, Almeida MBD, Neves ML, Santos ARSD, Bracht MA. The effectiveness of dry needling for patients
with orofacial pain associated with temporomandibular dysfunction: a systematic review and meta-analysis.
Braz J Phys Ther. 2019;23(1):3-11. d0i:10.1016/j.bjpt.2018.08.008

Whiting P, Savovi¢ J, Higgins JPT, et al. ROBIS: A new tool to assess risk of bias in systematic reviews was
developed. J Clin Epidemiol. 2016;69:225-234. doi:10.1016/j.jclinepi.2015.06.005

Zarei H, Bervis S, Piroozi S, Motealleh A. Added Value of Gluteus Medius and Quadratus Lumborum Dry
Needling in Improving Knee Pain and Function in Female Athletes With Patellofemoral Pain Syndrome: A
Randomized Clinical Trial. Arch Phys Med Rehabil. 2020;101(2):265-274. doi:10.1016/j.apmr.2019.07.009

Zheng Y, Shi D, Wu X, et al. Ultrasound-Guided Miniscalpel-Needle Release versus Dry Needling for
Chronic Neck Pain: A Randomized Controlled Trial. Lao L, ed. Evid Based Complement Alternat Med.
2014;2014(1):235817. d0i:10.1155/2014/235817

Zhou K, Ma Y, Brogan MS. Dry Needling versus Acupuncture: The Ongoing Debate. Acupunct Med.
2015;33(6):485-490. doi:10.1136/acupmed-2015-010911



https://www.ncbi.nlm.nih.gov/books/NBK532287/

Downloaded from www.jospt.org at AUT University Library on August 5, 2026. For personal use only. No other uses without permission.

Copyright © ${year} Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

[ Identification of studies via databases

Records identified from:
= Databases (n = 5190)
£ Medline (n = 1076) .
g EMBASE (n = 2976) Records. removed before screening:
= PEDTro (n = 189) —> Duplicate records removed (n =
= CENTRAL (n = 12) 1595)
o CINAHL (n = 641)
Web of Science (n = 296)
___ \4
Records screened based on _
titles and abstract (n = 3595) Records excluded (n = 3460)
> 4
=
S Reports sought for retrieval
o (n=135)
(8]
2 Reports excluded (n=97)
Incorrect study design (n=34)
A 4 < 75% DN interventions (n=29)
- Review included studies with
Reports assessed for eligibility non-RCT designs (n=14)
(n = 135) Incorrect intervention (n=12)
— Conference abstract (n=4)
i No musculoskeletal pain
) diagnosis (n=2)
3 Not in English (n=1)
] Studies included in review PhD thesis (n=1)
S (n=38)
=
——

Figure 1: PRISMA flow chart™’ for selection of included studies
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Table 1: Study characteristics and intervention details
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Spain

tissue for the management of

interventions

Timepoints:

MA: Yes

Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”
(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
Country trials (participants) GRADE conducted reported?
3 Neck, shoulder and/or arm pain
9 Kietrys etal. | Upper quarter “[DN] is a procedure in which an DN vs sham Pain intensity Quality: MacDermid No Pain intensity (immediate):
013 % myofascial pain acupuncture-like needle is inserted into DN vs other treatments Timepoints: immediately Quality Checklist e DN vs sham: SMD -1.06 (95%CI -0.05 to -
g)SA syndrome; the skin and muscle in the location of an (post-intervention) | short MA: Yes 2.06, 12 86%)
o 12 trials (n = 696) MTrP. Needles are removed once the term (=4 weeks) GRADE: No e DN vs other treatments: SMD 0.64 (95%Cl
= trigger point is inactivated. » % (- 621, 1.21 t0 0.06, 1% 90%)
= Referenced source(s). *°
Hall et al Shoulder or upper “[DN] is a form of acupuncture where DN active and latent Pain intensity and function Quality: PEDro Yes Pain intensity (immediate):
2018 extremity pain; rapid in and out needling is used directly | MTrP vs DN active Timepoints: MA: Yes (pain only) e DN active and latent MTrP vs DN active
g\lew 11 trials (n = 496) into the [MTrP] to relieve the local MTrP immediate (post- GRADE: Yes MTIP: SMD -0.74 (95%Cl -1.19 to -0.29, I?
gealand tension and reduce pain from the MTP.” | DN (including add-on) intervention) | 0%), low certainty
22 66 (p- 168) vs sham/other short term (1 week)
g Referenced source(s). None needling/no treatment
a5 DN vs other
b interventions
PNavarro- Neck pain (MTrP); “IDN] is defined as a ‘skilled DN vs sham / placebo / Pain intensity and disability | Quality: PEDro Yes Pain intensity (immediate):
§§antana et 28 trials (n = 1319) intervention using a thin filiform needle | waiting list / other forms | Timepoints: immediate (<1 Risk of bias: Cochrane e DN vs sham/other forms of DN: MD -1.53
Ql. 2020 %8 to penetrate the skin that stimulates of DN week) | short term (1-12 1.0 tool (95%CI -2.29 to -0.76, 1> 58%), low
%pain myofascial TrPs, muscles, and DN vs manual therapy weeks) | mid-term (12-24 MA: Yes certainty
EE connective tissue for the treatment of DN vs other weeks). GRADE: Yes e DN vs manual: MD 0.19 (95%CIl -0.61 to
§ 5 musculoskeletal pain disorders’” " ®? | interventions 1.00, 12 0%), low certainty
5 ke Referenced source(s). ' (physiotherapy) e DN vs other: MD -0.07 (95%Cl -0.51 to
Ho 0.37, 1 0%), low certainty
Eé = Disability (short term)
28 e DN vs sham/other forms of DN: SMD -0.87
q9° (95%Cl -1.60 to -0.14, I? 79%), moderate
certainty
e DN vs manual: SMD -0.20 (95%CI -0.49 to
0.10, 17 23%), high certainty
e DN vs other: SMD -0.07 (95%CIl -0.27 to
0.13, I? 12%), high certainty
Navarro- Lateral epicondylalgia; | “/DN] is defined as a ‘intervention using | DN vs sham / placebo / Pain intensity, disability, Quality: PEDro Yes Pain intensity (immediate):
Santana et 7 trials (n = 320) a thin filiform needle that stimulates the | control / no intervention | function, strength and Risk of bias: Cochrane e DN vs sham: SMD 0.05, (95%CI -0.63 to
al. 2020 **° skin, trigger points, muscle or connective | DN vs other pressure pain threshold. 1.0 tool 0.74, 1 study), low certainty

DN vs other: SMD -0.21 (95%CI -0.88 to
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5
5
g Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”
(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
Country trials (participants) GRADE conducted reported?
musculoskeletal pain disorders’ but does immediate (< 72 hours) | GRADE: Yes 0.45, 1 study), low certainty
not introduce any substance into the short term (0-12 weeks) | Disability (short term)
tissue, " 10 (- 1328 long term (>24 weeks). e DN vs other: SMD -1.65 (95%ClI -2.52 to -
Referenced source(s). ’ 0.77, 1” 88%), very low certainty
ernandez- Neck pain (MTrP); DN not defined Add-on DN + other Pain intensity and disability | Quality: PEDro Yes Pain intensity (immediate):
%e-la-Penas 8 trials (n = 631) interventions vs other Timepoints: Risk of bias: Cochrane e MD -0.96 (95%CI -1.61 to -0.31, 1 study),
%{ al. 2021 interventions immediate (< 1week post 1 1.0 tool low certainty
= session) | MA: Yes
Spain short term (1-12 weeks) | GRADE: Yes
= mid-term (12-24 weeks) |
48
g( T long term (>24 weeks)
gdewetal. Neck, shoulder, and/or | “DN involves insertion of a fine needle DN vs Trigger point No primary outcome Quality: PEDro Yes Pain intensity (short to mid-term)
3 %021 100 upper back pain; without medication into the skin, manual therapy specified. Risk of bias: Cochrane e SMD -0.41 (95%CI -0.99 t0 0.18, I? 35%)
= tﬁf,,JSA 6 trials (n = 241) subcutaneous tissues, and muscle to Outcomes: pain intensity, 1.0 tool Disability (short to mid-term)
2 :% mechanically disrupt myofascial trigger pressure pain threshold and MA: Yes e SMD 0.66 (95%CI -0.02 to 1.33, 1 70%)
e points by eliciting local twitch disability GRADE: No
: 5 responses” 100 (- 136) Timepoints:
38 Referenced source(s). '*2 short to mid-term (1 week to
qE 28 days)
9 #Navarro- Non-traumatic shoulder | “/DN] is defined as a ‘skilled DN vs other Pain intensity and disability | Quality: PEDro Yes Pain intensity (short-term):
_E’gamana et pain; intervention using a thin filiform needle | interventions (sham / Timepoints”: Risk of bias: Cochrane e SMD -0.34 (95%Cl -0.55 to -0.13, 1> 0%),
§ l. 2021 127 6 trials (n = 381) to penetrate the skin that stimulates placebo / no intervention | short term (<12 weeks) | 1.0 tool moderate certainty
g Hpain TrPs, muscles, and connective tissue for | / other therapies) mid-term (12—24 weeks) | MA: Yes Disability (short-term):
2% the management of musculoskeletal long term (> 24 weeks). GRADE: Yes e SMD -1.12 (95%Cl -2.07 to -0.18, 1> 91%),
Be disorders.”” ' 2 low certainty
g2 Referenced source(s). ’
g Sriswold et | Subacromial pain “[DN] is a minimally invasive procedure | Add-on DN + other Pain intensity and disability | Risk of bias: Cochrane | No Pain intensity (short term):
al. 2023 % syndrome; in which a monofilament or acupuncture | interventions vs other Timepoints: 1.0 tool e SMD -0.57 (95%CI -0.75 to -0.38, I* 28%)
USA 8 trials (n = 538) needle is used to penetrate symptomatic interventions short term (1-4 weeks) | MA: Yes Disability (short term):
soft tissue to reduce pain and disability. mid-term (4 weeks to 3 GRADE: No e SMD -0.69 (95%CI -0.91 to -0.48, 1> 9%)
MTrP DN involves inserting a solid months) |
needle into a local focus in the muscle long term (3-12 months).
and repeatedly manipulating the needle
to elicit and exhaust the local twitch
response” %4 289
Referenced source(s). “>%
Navarro- Neck pain (MTrP); “[DN] is a ’skilled intervention using a DN vs Wet Needling Pain intensity and disability | Risk of bias: Cochrane | Yes Pain intensity (short term):
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neuromusculoskeletal pain and
movement disorders.” *** ¢-2189)
Referenced source(s): "*

mid-term (12-24 weeks) |
long term (>24 weeks)
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5
2
Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”
(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
Country trials (participants) GRADE conducted reported?
Santana et 7 trials (n = 426) thin filiform needle to penetrate the skin Timepoints: 1.0 tool e MD 2.13 (95%CI 1.03 to 3.22, 1 90%), low
al. 2022 *# that stimulates myofascial TrPs, muscles, short term (1-12 weeks) | MA: Yes certainty.
Spain and connective tissue for the treatment of mid-term (12-24 weeks) | GRADE: For some Disability (short term):
g}g)tsculoskeletalpain disorders’”. 12 ¢ long term (>24 weeks) comparisons e MD -0.90 (95%CI -4.89 to 3.09, 1 study)
B .
% Referenced source(s). ’
Para-Garcia | Sub-acromial pain “[DN] is a minimally invasive treatment | DN alone or with Pain intensity and disability | Risk of bias: Cochrane | No Pain intensity (short term):
Btal. 2022 syndrome; in which a small needle is inserted exercise vs other Timepoints: 1.0 tool e SMD: -0.27 (95% CI: -0.49 to -0.05, 17 0%),
338 5 trials (n = 315) throughout the skin. The aim of this interventions * short term and mid-term (as | MA: Yes low certainty
%pain method is the stimulation of MTrPs, defined by individual GRADE: Yes Disability (short term):
o connective tissue, and muscles in order studies) e SMD -0.97 (95%Cl -2.04 to 0.11, I 93%),
% {gg;zglaz’?ce pain and functional disability. very low certainty
‘D
: 5 Referenced source(s). None
; jéodriguez- Chronic neck pain; “[DN] is defined as a minimally invasive | DN vs other Pain intensity Quality: PEDro No MA not completed
9 Huguetetal. | 11 trials (n = 807) physiotherapy technique used in the interventions (no Timepoints: as defined by MA: No
022 146 treatment of neuromusculoskeletal treatment / other individual studies GRADE: No
épam disorders. Needling the most painful therapies)
i) »» 146 (p. 2)
s point of the muscle...
5 Referenced source(s) 25120121
2 g-lernéndez- Chronic neck pain; “The DN procedure consists of inserting | DN vs other Pain intensity, function and Quality: PEDro Yes Pain intensity (timepoint unclear):
§ ecordn et 14 trials (n = 1027) a filiform, solid, nonbevelled needle into | interventions (e.g., pain sensitivity. Risk of bias: Cochrane e SMD -0.45 (95%CI -0.90 to -0.01, 1> 88%)
g @l. 2023 the MTP, without injecting or extracting | manual therapy / Timepoints: 2.0 tool Disability (timepoint unclear):
s %pain any substance. DN is known to have a ultrasound / shock wave | short term (immediate - 1 MA: Yes e SMD -0.20 (95%CIl -0.61 to 0.22, 12 84%)
%g mechanical effect, provoking the therapy) month) | GRADE: No
ig’ 2 disruption of dysfunctional motor mid-term (1-3 months) |
3 § endplates, and it is used to treat different long term (>3 months)
pathologies.” ™® ®12)
Referenced source(s). **°
Ma et al. Lateral epicondylitis; “Dry needling refers to a physical DN vs other Pain intensity and elbow Quality: PEDro Incompletely | Pain intensity (immediate):
2024 1 17 trials (n = 979) therapy method that uses fine needles to | interventions (placebo / disability Risk of bias: Cochrane e DN vs other: MD: -0.95 (95%CI -1.88 to -
China penetrate the skin and stimulate soft other therapies) Timepoints: ROB 1.0 tool 0.02, 1* 95%), very low certainty
tissues, including muscles, tendons, immediate (<1 week) | MA: Yes Disability (immediate):
ligaments, and fasciae, to treat short term (1-12 weeks) | GRADE: Yes e DN vsother: SMD -1.37 (95%Cl -1.88 to -

0.86, 12 89%), very low certainty
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=
g Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”
(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
4 Country trials (participants) GRADE conducted reported?
3 Headache
Z Pourahmadi | Headache (TTH, CGH, | “/DN] is a skilled intervention that uses | DN vs other Pain intensity and disability | Risk of bias: 13 item Yes Pain intensity (short term):
% etal. MH); solid filiform needles inserted into interventions (sham / Timepoints: Cochrane tool* e TTH SMD —1.27 (95%CI -3.56 to 1.03, I
2021 142 11 trials (n = 685) muscle trigger Eoints (TrPs) or other soft | physiotherapy / short term (<3 months) MA: Yes 98%), very low certainty;
jran tissues.” 14 -2 pharmacological / GRADE: Yes e CGH SMD —0.41 (95%CI -4.69 to 3.87, I
§ Referenced source(s). ** injections) 99%), very low certainty:
£ e MH SMD 0.03 (95%CI—0.42 to 0.48, I?
'5 0%), very low certainty.
; Disability (short term):
g e TTH SMD -2.28 (95%ClI -2.66 t0 -1.91, 1
E study), very low certainty
3 e CGH SMD —0.72 (95%CTI -1.09 to -0.34, 12
2 7%), very low certainty
o : Llﬁt&/azquez- Headache (TTH, CGH, | “DN is a technique for managing DN vs other Pain intensity Quality: PEDro Yes MA not completed
g Justes et al MH); neuromusculoskeletal pain, in which a interventions (sham / Timepoints: As reported by | MA: No
82202217 8 trials (n = 577) solid filiform needle with no bevel is physiotherapy / the individual studies. GRADE: No
% pain inserted into the skin without injection of | pharmacological /
2=y any substance. It can be applied at injections)
£2s various depths: superficial DN
2 s stimulates connective tissue, whereas
%3 E deep DN reaches [MTrp] » 17 ®-807),
é § 3 Referenced source(s).
5 gﬁ(andeel et Headache (no “DN is a therapeutic technique that DN vs other Disability, headache Risk of bias: Cochrane | No Pain intensity (immediate):
5 % gl. 2024 ° specification); involves the insertion of fine, interventions (sham / frequency, and headache 2.0 tool e SMD -1.70 (95%CIl -1.95 to -1.44, 12 95%)
“g W Laudi Arabia | 13 trials (n = 857) monofilament needles into trigger points | physiotherapy / (pain) intensity MA: Yes Disability (short term)
€95 or tender points within muscles, fascia, pharmacological) Timepoints: GRADE: No e SMD -0.23 (95%CIl -0.70 to 0.25, 12 34%)
%48 or connective tissues, without injecting immediate (<1 week) |
any substance. DN aims to provoke a short term (1-2 weeks)
localized twitch response, a brief mid-term (1-3 months) |
involuntary muscle contraction long term (>3 months)
occurring in the targeted muscle fibers.”
90 (p. 2)
Referenced source(s). **
Lietal. Headache (CGH); DN not defined DN + manual therapy vs | Pain intensity Risk of bias: Cochrane | Yes Pain intensity (immediate):
2024 1 3 trials (n = 263) manual therapy Timepoints: 1.0 tool e MD-2.19 (95%CI -3.73 to -0.65, 12 95%)
China immediate (post-treatment) | | MA: Yes
short term (< 1 month) | GRADE: No




Journal of Orthopaedic & Sports Physical Therapy®

:g 33
5
=
Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”
(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
4 Country trials (participants) GRADE conducted reported?
i mid-term (2-3 months)
Z Orofacial pain
% Vier et al. Orofacial pain of “DN involves applying sterile DN vs sham Pain intensity Risk of bias: Cochrane | No Pain intensity (short term):
2019 17 myofascial origin; monofilament needles that penetrate the | DN vs other Timepoints: 1.0 tool e DN vs sham: MD 0.30 (95%CI -0.83 to
Brazil 7 trials (n = 199) skin and muscles, stimulating points interventions short term (< 3 months) | MA: Yes 1.43, 12 24%); very low certainty
% underlying the TP region in order to (physiotherapy / mid-term (3-6 months) | GRADE: Yes e DN vs other: MD -0.74 (95%CI -1.25 to -
£ regulate neuromuscular pain and pharmacological / long term (> 6 months) 0.22, 12 24%); very low certainty
2 movement deficits.” 1" ® ¥ injections)
< Referenced source(s). *
uzdzal et Orofacial pain of any “...(DN) refers to the insertion of DN vs sham Pain intensity Risk of bias: Cochrane | Yes Pain intensity (longest reported timepoint):
al. 2024 % classification; monofilament stainless steel needles into | DN vs lidocaine Timepoints: Longest follow | 1.0 tool e DN vs sham: SMD -1.68 (95%CI -3.16 to -
?oland 24 trials (n = 1318) muscles, ligaments, tendons, connective | Add on DN + usual care up timepoint as reported by MA: Yes 0.20, 17 92%); very low certainty
7 tissue, scar tissue, and perineural tissue | vs usual care individual study GRADE: Yes e DN vs lidocaine: SMD 0.74 (95%ClI -1.65
§ for the management of DN vs multiple individual to 3.13, I? 94%); very low certainty
E_ neuromusculoskeletal conditions.” % ®9 comparisons e Add-on DN: SMD -1.89 (95%CI -5.82 to
o Referenced source(s). “*'*° 2.02, 17 98%); very low certainty
‘g.ow back pain
Huetal. Low back pain of any “[DN] involves a minimally invasive DN vs sham Pain intensity and disability | Risk of bias: Cochrane | Yes Pain intensity (immediate):
&018 ” duration (MTrP); procedure in which an acupuncture DN vs acupuncture Timepoints: 1.0 tool e DN vs sham: SMD -2.74 (95%Cl, -3.77 to -
“’g:hina 16 trials (n = 1233) needle is inserted directly into [MTrPs]. | DN vs other immediate (end of MA: Yes 1.71, 1% 26%)
SE Although an acupuncture needle is used, | interventions (oral drugs, | treatment) | GRADE: No e DN vs acupuncture: SMD -0.96 (95%ClI -
§ 3 unlike conventional acupuncture that is physiotherapy, follow up timeframes as 1.80 to -0.12, 17 93%)
g 8 based on the theory of traditional behavioral therapy, or reported by individual Disability (immediate):
% g Chinese medicine, DN is developed massage) studies e DN vs sham: SMD -1.70 (95%CIl -2.59 to -
¥z along with the theory of MTrPs.” > 0.81, 12 34%)
g2 Reference " e DN vs acupuncture: SMD -0.63 (95%CI -
g0 d source(s). 0.99 to -0.26, I° 0%)
Liuetal. Low back pain of any “In clinical practice, [DN] usually refers | DN vs other Pain intensity and disability | Risk of bias: 13 item No Pain intensity (post intervention):
2018 1 duration (MTrP); to deep dry needling, which is a interventions (sham / Timepoints: Cochrane tool* e SMD -1.06 (95%Cl -1.77 to -0.36, 1> 94%):
China 11 trials (n = 802) minimally invasive procedure during laser therapy / other post-intervention MA: Yes moderate certainty
which a thin filiform needle is directly needling therapies / (unspecified timepoint) | GRADE: Yes Disability (post intervention):
inserted into an active [MTrP], with the | physiotherapy). follow up (timeframes as e SMD -0.76 (95%Cl -1.46 to -0.06, I 88%):
condition of eliciting a local twitch reported by individual trial) low certainty
response. 5 104 (p. 144-145)
Referenced source(s). ™
Lara-Palomo | Chronic low back pain; | “/Introduction] DN is a minimally DN vs physiotherapy Pain intensity and functional | Risk of bias: Cochrane | No Pain intensity (immediate):
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g Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”
(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
Country trials (participants) GRADE conducted reported?
etal. 2023 " | 8 trials (n = 414) invasive procedure that involves Add on DN + disability 1.0 tool e DNvsPT: SMD -0.43 (95%CI -0.97 to
Spain inserting a small monofilament needle physiotherapy vs same Timepoints: MA: Yes 0.11, I 76%)
into an active or latent trigger point to physiotherapy immediate (post- GRADE: No e Addon DN: SMD -0.42 (95%CIl -0.79 to -

elicit a local contraction and eliminate a
[MTrP] [Methods] DN is defined as a

intervention) |
short term (<3 months)

0.05, 12 0%)
Disability (immediate):

minimally invasive procedure that e DNvsPT: SMD 0.11 (95%Cl -0.32 to 0.54,

Journal of Orthopaedic & Sports Physical Therapy®

consists of inserting a needle and moving
it using the “sparrow technique,” until a

local muscle contraction response is
» 97 (p. 110-111)

12 0%)
Add on DN: SMD 0.15 (95%CI -0.67 to
0.97, I 75%)
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obtained.’
1 Referenced source(s). "
1 ower limb
HRahou-El- Knee pain; 10 trials “[DN] is a ‘skilled intervention using a DN vs other Pain intensity and disability | Quality: PEDro Yes Pain intensity (short term):
t§3achiri etal. | (n=473) thin filiform needle to penetrate the skin | interventions (sham/no | Timepoints: Risk of bias: Cochrane e SMD -0.53 (95%Cl -0.87 to -0.19, 1% 68%),
020 ¥ that stimulates [MTrPs], muscles, and intervention / short term (< 10 weeks) | 1.0 tool moderate certainty
pain connective tissue for the management of | other therapies) mid-term (10-20 weeks) | MA: Yes Disability (short term):
§ musculoskeletal disorders.”” ™ ®2) long term (> 20 weeks) GRADE: Yes e SMD -0.58 (95%ClI -1.08 to -0.09, 1> 80%),
g Referenced source(s). moderate certainty
& lurda- Plantar heel pain “[DN] is defined as a ‘skilled DN vs other Pain intensity Quality: PEDro Yes Pain intensity (short term):
?Imuzara et | (MTrP); intervention using a thin filiform needle interventions (sham/no | Timepoints: Risk of bias: Cochrane e 1 session: SMD 1.44 (95%Cl -1.53 to 4.40,
@l. 2021 1% 6 trials (n = 395) to penetrate the skin that stimulates intervention / other short term (< 4 weeks) | 1.0 tool 12 98%), very low certainty;
“Spain TrPs, musculature, and connective tissue | therapies) mid-term (4-12 weeks) | MA: Yes e >3 sessions: SMD -1.28 (95%Cl -2.11 to -
g for the management of musculoskeletal long term (> 12 weeks) GRADE: Yes 0.44, 1” 86%), low certainty
s pain disorders.”” ** ®- 131 Referenced Disability (short term):
£ source(s). ’ e SMD -0.30 (95%Cl -0.68 to 0.08, 1> 60%),
B moderate certainty
d Forogh etal. | Any hip-related “(DN) is a therapeutic method capable DN vs other Pain intensity and function Risk of bias: Cochrane | Incompletely | MA not completed
2024 % disorder; of reducing chronic musculoskeletal interventions (sham /no | Timepoints: As reported by | 1.0 tool
Iran 7 trials (n = 273) pain... This technique typically intervention / other the individual studies. MA: No
stimulates trigger points by the insertion | therapies) GRADE: No
of fine monofilament needles into muscle
to reduce pain.” *° %9
References source(s). %
Prasad etal. | Plantar heel pain; “...(DN), a procedure involving needling | DN vs corticosteroid No primary outcome Quality: PEDro No MA not completed
2024 1% 3 trials (n = 214) stimulation without the use of drugs....it | injections specified MA: No
India is proposed that the induction of a local Timepoints: As reported by | GRADE: No
twitch response during dry needling may the individual studies.
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g Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”
(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
Country trials (participants) GRADE conducted reported?
generate neural inputs to the brain,
potentially interruPting the pain-spasm-
pain cycle” 1 P2
Referenced source(s). 2*
g Multiple pain location sites
Foughetal. | MTrPs [whole body]; “Although the mechanism of effect is DN vs sham Pain intensity Quality: modified No Pain intensity (short term):
2009 162 7 trials (n = 564) unknown, the practice of inserting Add on DN + Timepoints: JADAD scale. e DN vssham: MD -14.1 (95%CI -34.0 to
K needles into points of soft tissue rehabilitation vs same short term (24 hours to 30 MA: Yes 5.8, 1> 88%)
< tenderness to alleviate pain is long rehabilitation days) | long term (1-6 GRADE: No
% established, with clinicians commonly DN vs Non-MTrP DN months)
T adopting either the orthodox approach of | DN vs superficial DN
% injection or the Western medical
7 acu(puncture approach of dry needling.”
8F 162 (p. 4)
; g Referenced source(s). None
g Boylesetal MTrPs [whole body]; “Trigger point dry needling is a DN vs other No primary outcome Quality: PEDro No MA not completed
2015 1 19 trials (n = 1102) treatment method widely used to treat the | interventions (sham / specified MA: No
SA aforementioned impairments by acupuncture / Timepoints: As reported by | GRADE: No
g targetting and eliminating local electrotherapy / the individual studies
5 MTrPs....is administered by inserting a physiotherapy /
2 g thin, solid filiform needle directly into pharmacological /
§ S the palpable trigger point.” *° ®-5° injections / other
% Referenced source(s). /163960152 therapies)
= Jackson et MTrPs [whole body]; “Dry needling is an technique involving DN vs other Pain intensity Quality: PEDro No MA not completed
% %I. 2016 % 8 trials (n = 467) insertion of a fine needle into specific interventions Timepoints: As reported by | MA: No
2 $JSA MTrPs without the use of any (physiotherapy / other the individual studies GRADE: No
g5 medication” & 17 therapies)
Referenced source(s). *
Rodriguez- Myofascial pain “[DN] ... is performed by inserting a DN vs sham Pain intensity and range of Quality: PEDro No Pain intensity (immediate):
Mansilla et syndrome [whole needle at the [MTrP] at subcutaneous or | DN vs other motion MA: Yes e DN vs sham: MD -0.49 (95%CI -3.21 to
al. body]; muscle level. The mechanic stimulus of interventions (needling Timepoints: GRADE: No 0.42, 1> NR)
2016 19 trials (n = 852) the needle is used as a physical agentto | therapies / physiotherapy | immediate | e DN vsother: MD 2.54 (95%CI -0.40 to
Spain remove the [MTrP] without injection or | / pharmacological / short term (3-4 weeks) 5.48, 1> NR)

extraction of any substance and causing
a local spasm response. The needling
does not stay in place and it is removed
once the [MTrP] has been deactivated.”

injections / other
therapies)
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techniques to inactivate the MTrP within
the muscle. The aim of DN in the MTrP
is to provoke mechanical tissue
stimulation.... [Methods] deep DN using
a needle without any chemical or
pharmacological agent on an active or
latent MTrP and not acupuncture based

Add-on DN + other
interventions vs other
interventions

long term (13-24 weeks).
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Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”

(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
4 Country trials (participants) S— GRADE conducted reported?
3 s
2 Referenced source(s). >
% Espejo- MTTPs [whole body]; “[Introduction] [DN] consists of using a | DN vs. sham / placebo/ | Pain intensity Quality: PEDro No MA not completed

Antunez et 15 trials (n = 761) needle, as a physical agent, to create a no intervention Timepoints: MA: No

Bl. 2017 % mechanical stimulus with the goal of DN vs. pharmacological | As reported by the GRADE: No

@pain deactivating the trigger point. It is an interventions individual studies

2 invasive procedure, where the needle is DN vs. other

2 inserted through the skin and muscle into | interventions (manual

< the MTrP. Once the MTrP is deactivated, | therapy / needling

= the needle is removed...[Methods] [DN] | therapies)

g is an invasive procedure (superficial or

% deep) consisting of using a needle

14 without any chemical agent inserted into
: § the skin over an active or latent MTrP
; (‘% and that does not follow the principles of
94 Atlét%)TraditionaI Chinese Medicine” ** ®

E Referenced source(s). 239%

?attie etal. MSK conditions “[DN] is a technique in which a fine DN vs control/sham No primary outcome Quality: PEDro No Pain intensity (short term):

2017 %° [whole body]; needle is used to penetrate the skin, DN vs other specified. MA: Yes e DN vs control/sham: SMD -0.7 (95%ClI -
2 RAustralia 13 trials (n = 723) subcutaneous tissues, and muscle, with interventions (manual Timepoints: GRADE: Yes 1.06 to -0.34, 17 25%, 6 studies), low
§ 3 the intent to mechanically disrupt tissue | therapy / other therapies) | short term (0-12 weeks) | certainty
7 ?ii without the use of an anesthetic.” 5 (. long term (6-12 months) e DN vs other: SMD -0.43 (95%Cl -0.77 to -
2% 139) 0.10, 1? 83%, 6 studies), moderate certainty.
o Referenced source(s). **
ig’ Banchez- MSK conditions with “[Introduction] DN is a therapeutic DN vs sham Pain intensity Quality: PEDro No Pain intensity (immediate):
3 §nfante etal. | MTrPs [whole body]; procedure, similar to acupuncture, in DN vs other Timepoints: Risk of bias: Cochrane e DN vssham: SMD -1.89 (95%CI -3.27 to -

2021 1*° 42 trials (n = 3967) which a needle is inserted, through the interventions immediate (0-72 hours) | 1.0 tool 0.50, 1” 96%), low certainty.

Spain skin without the use of an anesthetic, and | (physiotherapy / other short term (1-3 weeks) | MA: Yes e DN vs other: SMD -0.34 (95%CI -0.57 to -

one of the most commonly used therapies) mid-term (4-12 weeks) | GRADE: Yes 0.10, I? 51%), moderate certainty.

Add-on DN :SMD -0.59 (95%Cl -1.28 to
0.10, 17 92%), low certainty.
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g Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”
(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
4 Country trials (participants) GRADE conducted reported?
i on the principles of traditional Chinese
2 medicine” **° -2
Z Referenced source(s). >
Sousa Filho | Widespread and “[DN] consists of a needling stimulation | DN vs corticosteroid Pain intensity or disability Risk of bias: Cochrane | Yes MA not completed
Btal. 2021 localized MSK pain without drugs that can be used in various | injections Timepoints: 2.0 tool
%53 [whole body]; body areas aimin% to reduce pain and short term (<6 weeks) | MA: No
Brazil 6 trials (n = 384) disability.” 15 P2 mid-term (7-23 weeks) | GRADE: Yes
q5 Referenced source(s). 2 long term (> 24 weeks)
Qimenez-del- | OA in any joint; “(DN) is the most common invasive DN vs other Pain intensity or function Quality: PEDro Yes Pain intensity (short term):
arrioetal. | 7 trials (n =291) technique and consists of the insertion of | interventions (sham / Timepoints: Risk of bias: Cochrane e SMD -0.76 (95%CI -1.24 to0 -0.29, I 74%),
2022 8 a single-use acupuncture needle into the | exercise / no short term (not specified) | 1.0 tool very low certainty
?pain MTrP. The Hong'’s technique is the most | intervention) medium term (not specified)| | MA: Yes Function (short term):
7 investigated procedure and is based on long term (not specified) GRADE: Yes e SMD -0.98 (95%CI -1.54 to -0.42, 12 75%),
: § eliciting local twitch responses after very low certainty
_ (‘% repeated needle inserzion. ” & ®-2
g7 Referenced source(s): **'%™
akontis et MSK pain; “(DN), which is used to treat [MTrPs]. DN vs percutaneous Pain intensity Quality: PEDro No (only Pain intensity (short term):
§|. 2023 ® 6 trials (n = 293) [MTrPs] have been described by Travell | needle electrolysis Timepoints: Risk of bias: Cochrane | reported for |e  MD 0.94 (95%Cl -0.33 to 2.21, 1> 83%),
%r(EECe and Simons as painful palpable nodules short term (< 1 month) | 1.0 tool percutaneous moderate certainty
5 located along a tense muscle fascicle on mid term (1-3 months) | MA: Yes needle
gc the belly of the muscle. Their presence long term (3-6 months) GRADE: Yes electrolysis
§ I has been found to be greatly increased in group)
g § patients with musculoskeletal pain.” *®
% g (p. 1034)
E Reference(s). *"*1%2
§ Nuhmani et | Tendinopathy in any “[DN] is a relatively new treatment DN vs other No primary outcome Quality: PEDro Yes MA not completed
8&1.2023 % | area; technique in which a solid filament interventions (sham /no | specified MA: No
Saudi Arabia | 7 trials (n = 357) needle is repeatedly used to penetrate the | intervention / other Outcomes: patient-reported GRADE: No
skin, subcutaneous area, tendon and therapies) outcomes, biological or
muscles to mechanically disrupt the clinical markers of tendon
tissue without using any biological healing.
agent.” 131 (-128) Timepoints: As reported by
Reference(s).’ the individual studies
Guzman- MTTPs [whole body]; “[DN] is an invasive procedure in which | Add on DN + stretching | Pain intensity Quality: PEDro Yes Pain intensity:
Pavénetal. | 5trials (n=289) a needle is inserted into the skin and vs stretching Timepoints: Not described Risk of bias: Cochrane e SMD -1.73 (95%Cl -3.06 to -0.40, 1> 96%)
2024 muscle in the location of an [MTrP]. 2.0 tool
Spain One of the unique features of [MTrPs] is MA: Yes




an involuntary reflex contraction of the

tau)t band following its needling” &5 (.
1087

39,73

Reference(s).

38
Author Population; Definition of dry needling” Interventions and Primary outcomes / Quality/ROB, Were Main results*”
(Year) Number of included comparisons® Timepoints meta-analyses (MA) harms
Country trials (participants) GRADE conducted reported?
the local twitch response (LTR), which is GRADE: No
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ROB - risk of bias, MA — meta-analyses, GRADE - Grading of Recommendations Assessment, Development, and Evaluation, DN — Dry Needling, MTrP — Myofascial Trigger Points, SMD — standardized mean
difference, 95%CI — 95% Confidence Intervals, PEDro — Physiotherapy Evidence Database, MD — Mean difference, TTH — Tension type headache, CGH — Cervicogenic type headache, MH - Mixed headache, MSK

— Musculoskeletal, OA — osteoarthritis, LTR — Local Twitch Response

*pain and disability outcome for each DN only intervention for the immediate timepoint. When a study did not investigate the immediate timepoint, the next shortest timepoint was used.
&nterventions and comparisons that could isolate the effects of dry needling

% Sources referenced for definition

There was differences between the timeframes in the MA and in text. In text, it was obtained at short term (0—1 month), midterm (1-3 months), and long term (3—6 months) from baseline.
+ 4/5 studies were DN only as the intervention and the other study had DN combined with exercise. Therefore, as DN only made up 80% of the treatments it was included.
# For the pain and function/disability estimates, negative values favor the DN intervention, and positive values favor the control. Some positive/negative signs were modified to fit this convention.
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Table 2: Harms reported in each review that reported on harms

Author

Trials reporting
harmes, n/total
(%)

Description of harms (number of patients, percentage of patients)

Neck, shoulder and/or arm pain
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Hall et al. 2018 ® | 2/11 trials (18%) | Post-needling soreness (n=6, 60%). '
Syncope (n=2, 4%) | Shoulder soreness (unspecified number) | Regional
sympathetic response (n = <10%). *
Navarro-Santana et | 15/28 trials (46%) | Post-needling soreness (n=5, 29%) | Diffuse muscle fatigue (n=8, 47%). **°
al. 2020 *° Post-needling soreness (n=9, 88%). ?
Contralateral side pain (n=6, 18%) | Headache (n=4, 12%) | Dizziness (n=1, 3%) |
Earache (n=1, 3%) | haematoma (n=1, 3%) | post-needling soreness (n=1, 3%). **°
Post-needling soreness (n=26, 55%). '*°
Post-needling soreness (n=76, 91%). *
Post-needling soreness (unspecified number, 2 trials). 3>**®
Post-needling soreness (n=6, 40%). *°
Post-needling soreness (n=37, 90%). "
Post-needling soreness (n=3, 8%). **
Aversion to needles (n=2, 17%). >
No harms (4 trials). 24578109
Navarro—ggntana et | 1/7 trials (14%) Local haemorrhage (n=1, 2%) | Did not tolerate needling (n=1, 2%). **’
al. 2020
Fernandez-de-la- 7/8 trials (88%) Post-needling soreness (n=16, 80%). **
Penas et al. 2021 * Post-needling soreness (n=2, 5%). ***
Temporary exacerbations of neck pain and/or headache symptoms (n=8, 14%). **’
Post-needling soreness (n=37, 90%). "
Post-needling soreness (unspecified number)*
Post-needling soreness and local hemorrhage (unspecified number)?
No harms (1 trial). **
Lew et al. 2021 ™™ | 0/6 trials (0%)
Navarro-Santana et | 1/6 trials (17%) Muscle soreness (n=5, 25%) °
al. 2021 ¥/
Navarro-Santana et | 6/7 trials (71%) Post-needling soreness (n=15, 100%).
al. 2022 *#° Discomfort during needling (n=8, 80%). &’
Post-needling soreness (n=9, 50%). >
Local transient flare reaction (n=1, 5%). ***
Discomfort during needling (n=12, 60%). "’
No harms (1 trial). *°
Hernandez-Secortn | 8/14 trials (57%) | Mild harms (3 trials)>™ "1™
etal. 2023 ™ Post-needling soreness and local hemorrhage (unspecified number)?
No harms (4 trials)?*>**¢170
Ma et al. 2024 ™ 2/17 trials (12%) | Local haemorrhage (n=1, 2%) | Did not tolerate needling (n=1, 2%). '
Did not tolerate pain (n=1, 2%). **®
It is unclear if the other 15 trials reported ‘no adverse events’ or didn’t provide
any information on harms.
Headache
Pourahmadi. et al. 2/11 trials (18%) | Gastrointestinal symptoms (n=2, 5%) | Euphoria (n=1, 3%).
2021 Pain and fear during needling (n=5, 6%). ®*
Vazquez-Justes et 2/8 trials (25%) Gastrointestinal symptoms (n=2, 5%) | Euphoria (n=1, 3%). "*

al. 2022 17

Pain and fear during needling (n=5, 6%). **

Lietal 2024 ™

0/3 trials (0%)
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Author

Trials reporting
harms, n/total
(%)

Description of harms (number of patients, percentage of patients)

Orofacial pain

guzdzal etal. 2024 | 6/24 trials (25%) | No harms (6 trials)>*0°3107 13515

Low back pain

Hu et al. 2018 ™ 3/16 trials (19%) | Sticking of the needle (n=1, 3%). *
Deterioration of symptoms (n=1, 8%). ¥
Needle-stick with pain (possibly due to intramuscular haematoma) (n=2, 10%) |
Presentation to Emergency department with fever, chills and systemic upset
(without a physiological explanation) (n=1, 5%).>°

Lower limb

Rahou-el-Bachiri et | 7/10 trials (70%) | Post needling soreness (n=12, 40%). *

al. 2020 Hemorrhage (n=3, 14%). '™
Post needling soreness (n = 30, 97%) | Hematoma and bleeding was a ‘common
side effect (no number provided). *°
Post-needling soreness (unspecified number). *'/
No harms (3 trials). *713%1%9

Llurda-Almuzara et | 2/6 trials (33%) Post-needling soreness (n=19, 38%) | Subcutaneous bleeding (n=6, 12%).™

al. 2021 ' Minor temporary harms (n=70, 32%) DN appointments | Delayed harms (most
commonly bruising and exacerbation of symptoms) (n= 8, 3%) | No serious
harms. *

!;;orogh etal. 2024 | 3/7 trials (43%) Severe pain (n = 1, 6%) | Bleeding (n = 1, 6%).™

Syncopal responses (n = 2, 7%) | Chest pain (n = 1, 3%) "°
No harms (1 trial). #

It is unclear if the other 4 trials reported ‘no adverse events’ or didn’t provide any
information on harms.

Multiple pain location sites

Sousa Filho et al.
2021 %3

3/6 trials (33%)

Pain during needling (n=1, 2%). ™

Post-needling pain (n=18, 38%) | Subcutaneous bleeding (n=6, 12%). '*®
No harms (1 trial). %

Jimenez-del-Barrio

1/7 trials (14%)

Post needling soreness (n = 30, 97%) | Hematoma and bleeding was a common

etal. 2022 % side effect (no numbers provided). **°

Nuhmani et al. 1/7 trials (14%) Local haemorrhage (n=1, 2%) | Did not tolerate needling (n=1, 2%). **’
2023 ™%

Guzman-Pavon et | 5/5 trials (100%) | No harms (5 trials). 221102117

al. 2024 ©
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DN = Dry Needling




