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Objective. To evaluate the effects of combining dry needling with other physical therapy interventions versus the application of the
other interventions or dry needling alone applied over trigger points (TrPs) associated to neck pain. Databases and Data
Treatment. Electronic databases were searched for randomized controlled trials where at least one group received dry needling
combined with other interventions for TrPs associated with neck pain. Outcomes included pain intensity, pain-related disability,
pressure pain thresholds, and cervical range of motion. The risk of bias (RoB) was assessed using the Cochrane risk of bias tool,
methodological quality was assessed with PEDro score, and the quality of evidence was assessed by using the GRADE approach.
Between-groups mean differences (MD) and standardized mean difference (SMD) were calculated. Results. Eight trials were
included. Dry needling combined with other interventions reduced pain intensity at short-term (SMD -1.46, 95% CI —-2.25 to
-0.67) and midterm (SMD -0.38, 95% CI —0.74 to —0.03) but not immediately after or at long-term compared with the other
interventions alone. A small effect on pain-related disability was observed at short-term (SMD -0.45, 95% CI —0.87 to —0.03) but
not at midterm or long-term. The inclusion of dry needling was also effective for improving pressure pain thresholds only at short-
term (MD 112.02kPa, 95% CI 27.99 to 196.06). No significant effects on cervical range of motion or pain catastrophism were
observed. Conclusion. Low-to-moderate evidence suggests a positive effect to the combination of dry needling with other in-
terventions for improving pain intensity, pain-related disability, pressure pain thresholds, and cervical range of motion in people
with neck pain associated with TrPs at short-term. No midterm or long-term effects were observed.
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1. Introduction

Neck pain is the fourth ranked condition in number of years
lived with disability [1] and has a lifetime prevalence of 70%
and a point prevalence of 20% in the general population [2].
Physical therapy is often considered the first treatment
option for people with neck pain. Different therapeutic
strategies, e.g., cervical spine mobilizations and manipula-
tions [3], thoracic manipulations [4], therapeutic exercise
[5], or education [6], have shown to be effective for the
treatment of neck pain. However, evidence supporting the
use of other therapies proposed for the management of neck
pain, such as dry needling, is still limited [7].

It is important to note that clinicians do not usually treat
patients with neck pain with just one isolated intervention,
and multimodal approaches are generally advocated. In fact,
clinical practice guidelines for physical therapy management
of people with neck pain recommend a combination of
manual therapy combined with exercise as a potential
therapeutic strategy for this population [8, 9]. Some sys-
tematic reviews have shown that the combination of two
interventions seems to be more effective than the application
of each intervention alone [10, 11]; however, others did not
[12]. There are few systematic reviews and meta-analyses
supporting an effect of dry needling for the management of
neck pain [7, 13]. These reviews included trials investigating
the isolated application of dry needling for patients with
neck pain. No meta-analysis investigating the effects of
adding dry needling to other physical therapy interventions
for the management of trigger points (TrPs) associated to
neck pain exists.

Therefore, the current systematic review and meta-
analysis compares the effects of combining dry needling with
other physical therapy interventions vs. application of other
physical therapy interventions or dry needling alone applied
over TrPs associated with neck pain symptoms.

2. Methods

This systematic review and meta-analysis adheres to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement [14]. The international OPS
Registry registration link is https://doi.org/10.17605/OSF.
10/4]J8H5.

2.1. Systematic Literature Search. Electronic literature
searches were conducted on MEDLINE, CINAHL, PubMed,
PEDro, Cochrane Library, SCOPUS, and Web of Science
databases from their inception to 20 July 2020. When da-
tabases allowed limits, searches were restricted to ran-
domized clinical trials. We also screened the reference lists of
the identified trials. Bibliographical database search strate-
gies were conducted with the assistance of an experienced
health science librarian.

2.1.1. Population. Adults with myofascial TrPs in the cer-
vical muscles associated with neck pain symptoms of
musculoskeletal origin older than 18 years of age.
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2.1.2. Intervention. Any form of muscular dry needling
combined with other physical therapy interventions. Acu-
puncture was excluded.

2.1.3. Comparators. Acceptable comparator was the other
physical therapy intervention applied alone, the intervention
combined with sham dry needling, or the application of just
dry needling alone.

2.1.4. Outcomes. The primary outcome measure was pain
intensity or pain-related disability. Secondary outcomes
included pressure pain thresholds or cervical range of
motion. The search strategy for each database is available in
Supplementary Table 1.

2.2. Selection Criteria. The systematic review included
randomized clinical trials where at least one group received
any form of dry needling combined with another inter-
vention in people with TrPs associated with neck pain. Due
to the heterogeneity in the terminology, we included the
following diagnostic terms in the current meta-analysis:
neck pain, myofascial neck pain, myofascial pain syndrome,
and whiplash-associated pain.

The eligible criteria included adult population (>18 years
old) with at least at one active TrP associated with neck pain
symptoms, one group receiving dry needling targeting TrPs
combined with other physiotherapy interventions, an ac-
ceptable comparator with other interventions alone or
combined with sham/placebo or dry needling alone, and the
primary outcome of the trial should include pain intensity
(e.g., as measured with a visual analogue scale or numerical
pain rate scale) or pain-related disability (e.g., as assessed
with a specific-disease questionnaire). Secondary outcomes
included pain sensitivity (e.g., pressure pain thresholds) or
cervical range of motion (e.g., assessed with a goniometer).
We excluded clinical trials including pain associated with
neurological disorders (e.g., poststroke pain), postoperative
neck pain and studies not published as a journal article,
retrospective designs, pilot studies, needling using a tradi-
tional Chinese medicine approach, or use of injection
therapy (e.g., lidocaine injection).

2.3. Screening, Selection Process, and Data Extraction.
Articles identified from the different databases were inde-
pendently reviewed by two authors. First, the duplicates
were removed. Second, title and abstract of the articles were
screened for potential eligibility. Third, a full-text read of
potentially eligible studies was conducted. Authors were
required to achieve a consensus on the included trials. In
case of discrepancy between both reviewers, a third author
participated in the process to reach the consensus for in-
cluding or not including the study.

Data from each trial including study design, sample size,
population, interventions, outcomes, and follow-ups were
extracted independently by 2 authors in a standardized form.
Both authors had to achieve a consensus on each item on the
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data-extraction form. If disagreement occurred, a third
author participated in the determination.

2.4. Assessment of Methodological Quality and Risk of Bias.
Risk of bias and methodological quality of the included trials
were independently assessed by two authors using the
Cochrane risk of bias (RoB) assessment tool [15] and the
Physiotherapy Evidence Database (PEDro) scale [16],
respectively.

The RoB tool includes the following items: selection bias
(randomization sequence generation and allocation con-
cealment), performance bias (blinding participants and
blinding therapists), detection bias (blinding outcome as-
sessor), attrition bias (incomplete outcome data), reporting
bias (source of funding bias/selecting outcome reporting),
and other bias (sample size) [15]. Each item was classified as
low risk, high risk, or unclear according to the Cochrane
collaboration’s tool [15].

The PEDro score evaluates the quality of the trial by
assessing the following items: random allocation, concealed
allocation, baseline between-groups similarity, participants
blinding, therapists blinding, assessors blinding, dropouts,
intention-to-treat statistical analysis, between-groups sta-
tistical comparison, point measures, and variability data
[16]. A trial was considered of high-quality when the PEDro
score was >6 over 10 points.

2.5. Level of Evidence. To evaluate the quality of the evidence,
we used the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach [17]. The
evidence level was classified as high, moderate, low, or very
low based on the following items: presence of the study
limitations (RoB), indirectness of evidence, inconsistency of
results/unexplained heterogeneity, imprecision of results,
and high probability of publication bias [18]. The level of
evidence was classified as high quality when all items were
negative, moderate quality when one item included serious
risk, low quality when two items showed serious risk or one
item showed very serious risk, or very low quality when three
or more items have serious risk or two or more showed very
serious risk. This process was also independently performed
by two authors, with the participation of a third one if
discrepancy occurred.

2.6. Data Synthesis and Analysis. The meta-analysis was
conducted using the Review Manager statistical software
(RevMan version 5.3). Data synthesis was presented by
groups according to the inclusion of TrP dry needling with
other interventions vs. the same intervention alone or vs. TrP
dry needling alone and by the follow-up period as imme-
diately after, at short-term, midterm, and long-term, if data
were available.

We extracted the sample size, means, and standard
deviations for each variable. When the trial reported only
standard errors, they were converted to standard deviations.
When necessary, the mean scores and standard deviations
were estimated from graphs. Also, if the trial presented

nonparametric values (median and interquartile range), they
were converted to means and standard deviations [19, 20].

The between-groups mean differences (MD) of the trials
were converted to SMD, with their 95% confidence intervals
(CI). A random-effects model was used to determine the
overall effect size (SMD). An effect size (SMD) of 0.8 or
greater was considered large, between 0.5 and 0.8 as mod-
erate, and between 0.2 and 0.5 as small. In general, P values <
0.05 were considered statistically significant [21]. The cal-
culation of the effect size on pain and related-disability were
obtained immediate after (less than one week) just one
session and at short-term (1-12 weeks), midterm (12-24
weeks), and long-term (>24 weeks).

Cervical range of motion was pooled for each movement,
i.e., flexion, extension, lateral-flexion, and rotation. When
the trial calculated the total range of motion or either side
separately for lateral-flexion and rotation, the mean was used
in the main analysis.

The heterogeneity of the studies was assessed using the I*
statistic. The Cochrane group has established the following
interpretation of the I” statistic: 0%-40% may not be rele-
vant/important heterogeneity; 30%-60% suggests moderate
heterogeneity, 50%-90% represents substantial heteroge-
neity, and 75-100% considerable heterogeneity [22].

3. Results

3.1. Study Selection. The electronic searches identified 557
potential studies for review. After removing duplicates, 324
studies remained. Three hundred fifteen (n=315) were
excluded based on examination of their titles or abstracts,
leaving 9 articles for full-text analysis [23-31]. One trial was
excluded due to the objective of the study was to observe the
effectiveness on postneedling soreness [23]. A total of 8 trials
[24-31] were included in the systematic review and in the
quantitative analysis (Figure 1).

3.2. Study Characteristics. The characteristics of the par-
ticipants of the included studies are shown in Table 1. All
studies targeted active TrPs (i.e., those which referred pain
reproduced the patient’s symptoms) with the needle, five
(62.5%) targeted TrPs in the posterior neck muscles from a
pragmatic viewpoint [25-27, 29, 31], two just the upper
trapezius muscle [24, 30], and the last one the upper tra-
pezius and levator scapulae [28]. Although all trials included
one group receiving dry needling, two did not report the
presence of local twitch responses during the needling in-
tervention [26, 27]. All clinical trials specified that dry
needling was applied by a physical therapist. The combi-
nation of the interventions was grouped since six trials
compared the combination of dry needling with other in-
terventions against the application of that intervention alone
[26-31], and the remaining two compared the combination
of dry needling with other interventions against dry needling
alone [24, 25]. There was heterogeneity in the comple-
mentary interventions since three trials used best evidence-
based physical therapy approaches [26, 28, 31], two trials
included just stretching [29, 30], one just exercise [27], one
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Publications potentially relevant identified
by electronic search (n = 557)

Duplicated publications (n = 233)

Publications excluded based on
review of title and abstract (n = 315)

Publications selected for
full-text evaluation (n = 9)

Publications excluded based on
full-text review (n = 1)

Assess pain during needling (n = 1)

quantitative syntheses
(n=8)

Studies included in qualitative and

FIGURE 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow diagram.

pain neuroscience education [25], and the last one the
application of percutaneous electrical nerve stimulation [24]
(Table 1). All trials included pain intensity as the primary
outcome, whereas six (62.5%) also assessed pain-related
disability. Secondary outcomes (pressure pain thresholds
and cervical range of motion) were assessed in five trials. In
addition, pain catastrophizing was also assessed in three
trials [25, 27, 31]; therefore, pooling data were also con-
ducted. Supplementary Table 2 summarizes the character-
istics of dry needling interventions applied in each trial.

4. Methodological Quality

The methodological quality scores ranged from 6 to 9 (mean:
7.2; SD: 1.1) out of a maximum of 10 points; therefore, all
studies were considered of high methodological quality (>6
points). No trial was able to blind the therapists. The most
frequent bias was blinding participants since only three trials
were able to do [26-28]. Table 2 represents the details of the
PEDro scale of each trial.

4.1. Risk of Bias. The details of the risk of bias assessment of
the included trials are displayed in Figure 2. No trial was
able to blind therapists, and all trials had an unclear bias in
the item of blinding participants. In general, the risk of
bias of the included trials in the current meta-analysis was
low.

4.2. Dry Needling Combined with Other Therapies on Pain
Intensity. Dry needling combined with other physical
therapy interventions did not exhibit a significant effect (MD
—0.55 points, 95% CI —-1.64 to 0.55, P =0.33, Z=0.98,

n=159) for reducing pain intensity immediately after one
single treatment session when compared with other inter-
ventions or dry needling alone, although this analysis was
based on just one trial each (Figure 3(a)).

At short-term follow-up, the meta-analysis found that
dry needling combined with other interventions showed a
significant large effect (MD —1.76 points, 95% CI —2.66 to
—-0.86; SMD -1.46, 95% CI -2.25 to -0.67, P =0.001,
Z=3.83, N=550, 6 trials) for reducing pain intensity as
compared to the other interventions alone or dry needling
alone but with considerable heterogeneity (I*=94%) be-
tween the studies (Figure 3(b)). The effect was positive in
both comparisons, dry needling combined with other in-
terventions vs. the other interventions alone (MD -1.84
points, 95% CI —2.83 to —0.85), and dry needling with other
interventions vs. dry needling alone (MD —1.21 points, 95%
CI -2.15 to —0.27).

The results revealed that dry needling combined with
other interventions exhibited a significant small effect (MD
—0.52 points, 95% CI -0.79 to —0.25; SMD -0.38, 95% CI
—-0.74 to —0.03, P = 0.002, Z=3.72, n=237) for decreasing
pain intensity at midterm than the other interventions or dry
needling alone and without heterogeneity (I* = 0%) between
the trials (Figure 3(c)). The effect was significant for dry
needling combined with other interventions vs. the other
interventions alone (MD —0.52 points, 95% CI —0.80 to
—0.24) but not for dry needling combined with other therapy
vs. dry needling alone (MD —0.53 points, 95% CI —1.78 to
0.25).

No significant effect on pain (MD —1.30 points, 95% CI
-3.27 to 0.66; SMD -0.64, 95% CI —1.20 to —0.08, P = 0.19,
Z=1.30, n=324) was observed at the long-term follow-up
for the inclusion of dry needling with other interventions
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TaBLE 1: Characteristics of the sample of included studies.

Study Diagnosis Group

Total (male/female) Age (SD),y  Pain duration

DN plus other therapies vs. other therapies alone

G1: TrP-DN + standardized

Whiplash-associated physical therapy 20 611 34.2 (10.8) 6.8 (4.3) wk.
Tough et al,, 2010 [26] disorders G2: sham DN + standardized
’ . 21 (8/13) 36.9 (10.9) 7.3 (4.7) wk.
physical therapy
Getg e, s ) Chroni i G 8 DN ey 0003 A3 LD 206 (50)mo
& 2 associated disorders ’ 40 (10/30) 41.7 (12.3)  15.9 (12.8) mo.
therapy
Cerezo Tellez et al., 2016 ~ Chronic mechanical Gl TrP-DN.+pass1ve 64 48 (15.7) >6 mo.
[29] neck pain stretching
G2: passive stretching 64 52 (16.6) >6 mo.
Cerezo-Tellez et al., Neck pain in office GL: TrP—DN.-i—passwe 22 (5/17) 40.1 (13.1) NR
2016 [30] workers stretching
G2: passive stretching 22 (3/19) 47 (16.2) NR
Gallego-Sendarrubias Chronic mechanical GézT iﬁ;ﬁl\zr;rprfg;uiﬁifﬁy 47 (13/34) 341 (7.6) >3 mo.
et al., 2020 [28] neck pain ’ 53 (24/29) 34.6 (8.9) >3 mo.
therapy
Gl TrP 'hD gc";lgrﬁgfime based 58 (14/44) 393 (9.9) 361 (12.4) mo.
Stieven et al., 2020 [31] Chronic neck pain Go: upi leine base dp }il sical
‘8 Phy 58 (18/40) 36.9 (11.5)  41.6 (14.1) mo.
therapy
DN plus other therapies vs. DN alone
Leén-Hernandez et al., Chronic myofascial G1: DN alone 31 (7/24) 23.32 (4.77) 16.03 (17.23) mo.
2016 [24] neck pain G2: DN + PENS 31 (9/22) 26.81 (9.63) 19.36 (19.23) mo.
G1: TrP-DN 20 (4/16) 40.33 43.39 (56.54) mo.
. . . . (11.94)
Valiente-Castrillo et al.,  Chronic myofascial G2: TrP-DN + pain
2020 [25] neck pain S pain 21 (2/19) 40.35 (7.97) 64.94 (62.93) mo.
neuroscience education
G3: usual care (N/A) 19 (3/16) 42.35(9.43) 56.29 (67.74) mo.

TrP, trigger point; DN, dry needling; SDN, superficial dry needling; PENS, percutaneous electrical nerve stimulation; G, group; Y, years; NR, not reported;

mo., months; wk., weeks.

TABLE 2: Score of randomized clinical trials with the PEDro scale.

1 2 3 4 5 6 7 8 9 10 Total
Tough et al., 2010 [26] Y Y Y Y N Y N Y Y Y 8/10
Sterling et al., 2015 [27] Y Y Y Y N Y Y Y Y Y 9/10
Cerezo-Tellez et al., 2016 [29] Y N Y N N Y Y N Y Y 6/10
Cerezo-Tellez et al., 2016 [30] Y N Y N N Y Y N Y Y 6/10
Ledn-Hernandez et al., 2016 [24] Y N Y N N Y Y Y Y Y 7/10
Gallego-Sendarrubias et al., 2020 [28] Y N Y Y N N Y N Y Y 6/10
Stieven et al., 2020 [31] Y Y Y N N Y Y Y Y Y 8/10
Valiente-Castrillo et al., 2020 [25] Y N Y N N Y Y Y Y Y 7/10

1, random allocation of participants; 2, concealed allocation; 3, similarity between groups at baseline; 4, participant blinding; 5, therapist blinding; 6, assessor
blinding; 7, fewer than 15% dropouts; 8, intention-to-treat analysis; 9, between-group statistical comparisons; 10, point measures and variability data.

(Figure 3(d)). Furthermore, considerable heterogeneity
between the trials was observed (I*>=98%). Table 3 sum-
marizes the main results and raw data of the included
studies.

4.3. Dry Needling Combined with Other Therapies on Related-
Disability. A significant effect on related-disability for the
combination of dry needling with other interventions was
observed at short-term (SMD —0.45, 95% CI —0.87 to —0.03,
P =0.5, Z=2.09, n=506, Figure 4(a)) but not at midterm
(SMD -0.16, 95% CI —0.44 to 0.11, P =0.25 Z=1.14,

n =237, Figure 4(b)) and long-term (SMD -0.32, 95% CI
—-0.97 to 0.29, P = 0.35, Z=0.94, n =324, Figure 4(c)). The
heterogeneity between trials was considerable (I =81%) at
short-term, not relevant (Izzll%) at midterm, and con-
siderable (I” = 88%) at long-term.

At short-term, a significant effect on pain-related dis-
ability was found when compared the combined application
of dry needling against dry needling alone (SMD -0.77, 95%
CI -1.40 to —0.13), but this analysis was based on just one
trial (Figure 4(a)). Table 3 details the main results and raw
data of the included studies.
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FiGure 2: Plot of risk of bias of the included studies.

4.4. Dry Needling Combined with Other Therapies on Pressure
Pain Thresholds. The meta-analysis found that dry nee-
dling in combination with other therapies did not exhibit
a significant effect for increasing pressure pain thresholds
immediately after (MD 89.93kPa, 95% CI -25.97 to
205.64, P =0.13, Z=1.52, n=159, Figure 5(a)), at mid-
term (MD 32.10kPa, 95% CI -21.68 to 85.88, P = 0.24,
Z=1.17, n=80, Figure 5(c)), and at long-term (MD
53.26kPa, 95% CI —66.28 to 172.80, P = 0.38, Z=0.87,
n =208, Figure 5(d)).

At short-term, dry needling combined with other
therapies exhibited a significant effect (MD 112.02 kPa, 95%
CI 27.99 to 196.06, P =0.009, Z=2.61, n=352) for in-
creasing pressure pain threshold when compared with the
other interventions alone, although with considerable het-
erogeneity (I* =92%) between the studies (Figure 5(b)).

4.5. Dry Needling Combined with Other Therapies on Cervical
Range of Motion. Dry needling combined with other in-
terventions did not show a significant effect immediately
after the intervention on the cervical range of motion when
compared with the other interventions alone: flexion (MD
3.33, 95% CI -0.28 to 6.97, n=159, Z=1.81, P = 0.08,
Figure 6(a). 1); extension (MD 2.43, 95% CI —1.30 to 6.16,
n=159, Z=1.28, P =0.20, Figure 6(b). 1); rotation (MD
—-0.03, 95% CI -5.71 to 5.64, n=159, Z=0.01, P = 0.99,
Figure 6(c). 1); and lateral-flexion (MD 2.13, 95% CI —1.14 to
5.41, n=159, Z=1.28, P = 0.20, Figure 6(d)). Similarly, no
significant effects at long-term were either observed for
flexion (MD 2.89, 95% CI —4.67 to 10.45, n=208, Z=0.75,
P = 0.45, Figure 6(a). 3); extension (MD 1.67, 95% CI —7.94
to 11.27, n=208, Z=0.34, P = 0.73, Figure 6(b). 3); and
rotation (MD 4.25, 95% CI —3.78 to 12.26, n =208, Z=1.04,
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Dry needling plus other Otheralone ~ Weight ~ Mean difference Mean difference
Study or subgroup o
Mean SD Total Mean SD Total (%) IV, random, 95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Gallego-Sendarrubias et al., 2020 3.19 14 47 415 19 53 648 -0.96[-1.61,-0.31] ——
Subtotal (95% CI) 17 53 648 -0.96[-1.61, -0.31] -

Heterogeneity: not applicable
Test for overall effect: Z = 2.90 (P = 0.004)

Dry plus other therapies versus DN alone
Leén-Hernandez et al., 2016 2.71 311 29 25 233 30 35.2 0.21 [-1.20, 1.62] —_—r
Subtotal (95% CI) 29 30 352 0.21[-120,1.62]

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

Total (95% CI) 76 83 100.0 -0.55[-1.64,0.55]
Heterogeneity: tau? = 0.37; chi? = 2.19, df = 1 (P = 0.14), I> = 54% T T t T T
Test for overall effect: Z = 0.98 (P = 0.33) -4 -2 0 2 4
i . chi2 = _ - -
Test for subgroup differences: chi® = 2.19, df = 1 (P = 0.14), I = 54.4% Favours (DN plus otherl) Favours (other alone)
(@)
Dry needling plus other Otheralone ~ Weight  Mean difference Mean difference
Study or subgroup o
Mean SD Total Mean SD Total (%) IV, random, 95% CI IV, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 0.29 088 64 353 1.6 64 154  -3.24[-3.69,-2.79] —_—
Cerezo-Tellez et al., 2016 (b) 0.1 023 22 335 095 22 15.5  -3.25[-3.66, -2.84] —
Gallego-Sendarrubias et al., 2020 1.77 14 47 334 12 53 152 -1.57 [-2.08, -1.06] —_—
Sterling et al., 2015 32 2 40 32 23 40 13.6 -0.00 [-0.94, 0.94] —_—
Stieven et al., 2020 2.17 0.81 58 337 122 58 156  -1.20 [-1.58,-0.82] —_
Tough et al., 2010 1.71 2 20 32 28 21 112 -1.49[-2.97,-0.01] _
Subtotal (95% CI) 251 258 864 -1.84[-2.83,-0.85] i
Heterogeneity: tau? = 1.38; chi? = 100.59, df = 5 (P < 0.00001); I> = 95%
Test for overall effect: Z = 3.65 (P = 0.0003)
DN plus other therapies versus DN alone
Valiente-Castrillo et al., 2020 117 112 21 238 185 20 13.6  -1.21[-2.15,-0.27] —_—
Subtotal (95% CI) 21 20 136 -1.21[-2.15-0.27] i
Heterogeneity: not applicable
Test for overall effect: Z =2.52 (P =0.01)
Total (95% CI) 272 278 100.0 -1.76 [-2.66, -0.86] i
Heterogeneity: tau? = 1.33; chi? = 104.39, df = 6 (P < 0.00001), I* = 94% T T T T
Test for overall effect: Z = 3.65 (P = 0.0003) -4 -2 0 2 4
i . chi2 = _ _ — 0%
Test for subgroup differences: chi? = 0.82, df = 1 (P = 0.36), I = 0% Favours (DN plus otherl) Favours (other alone)
()
Dry needling plus other Otheralone ~ Weight ~ Mean difference Mean difference
Study or subgroup o
Mean SD  Total Mean SD Total (%) IV, random, 95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Sterling et al., 2015 32 2.1 40 35 23 40 8.0 -0.30 [-1.27,0.67] —_—
Stieven et al., 2020 2.98 0.63 58 352 095 58 87.1 -1.54[-0.83,-0.25]
Subtotal (95% CI) 98 98 952 -0.52[-0.80, -0.24]
Heterogeneity: tau? = 0.00; chi® = 0.22, df = 1 (P = 0.64); I = 0%
Test for overall effect: Z = 3.63 (P = 0.0003)
DN plus other therapies versus DN alone
Valiente-Castrillo et al., 2020 2.47 231 21 3 173 20 48  -1.21[-2.15,-0.27] _
Subtotal (95% CI) 21 20 48  -1.21[-2.15-0.27] i
Heterogeneity: not applicable
Test for overall effect: Z = 0.83 (P = 0.40)
Total (95% CI) 119 118 1000 -1.76 [-2.66, ~0.86] 'S
Heterogeneity: tau? = 0.00; chi® = 0.22, df = 2 (P = 0.90), I = 0% T T T T
Test for overall effect: Z = 3.65 (P = 0.0003) -4 -2 0 2 4
i . chi2 = - _ 2 _ 09
Test for subgroup differences: chi? = 0.00, df = 1 (P = 0.99), I* = 0% Favours (DN plus otherl)  Favours (other alone)
(©)
Dry needling plus other Other alone  Weight ~ Mean difference Mean difference
Study or subgroup o
Mean SD Total Mean SD Total (%) IV, random, 95% CI IV, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 1.02 2 64 35 216 64 335 -2.48[-3.20,-1.76] —
Sterling et al., 2015 2.8 2.4 40 33 26 40 303 -0.50 [-1.60, 0.60] —
Stieven et al., 2020 3.26 0.74 58 36 056 58 36.2 -0.34[-0.58,-0.10] -
Subtotal (95% CI) 162 162 100.0 -1.11[-2.56,0.35] e
Heterogeneity: tau? = 1.51; chi® = 30.49, df = 2 (P < 0.00001); I* = 93%
Test for overall effect: Z = 1.49 (P = 0.14)
Total (95% CI) 162 162 1000 -1.11[-2.56,0.35] e
Heterogeneity: tau? = 1.51; chi® = 30.49, df = 2 (P < 0.00001), I = 93% T T T T
Test for overall effect: Z = 1.49 (P =0.14) -4 -2 0 2 4
Test for subgroup differences: not applicable Favours (DN plus otherl) Favours (other alone)
(d)

F1GURE 3: Comparison (mean differences) between the effects of dry needling combined with other interventions against other interventions
on pain intensity (a) immediately after, (b) at short-term, (c) at midterm, and (d) at long-term.
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11

Dry needling plus other Otheralone  Weight ~Mean difference Mean difference
Study or subgroup
Mean SD Total Mean SD Total (%) 1V, random, 95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 132 1648 64 24.53 14.16 64 183  -0.73 [-1.09, -0.37] —_—
Gallego-Sendarrubias et al., 2020  4.61 6.2 47 1152 73 53 17.5  -1.01[-1.43,-0.59] —_—
Sterling et al., 2015 322 168 40 32.7 168 40 17.2 -0.03 [-0.47, 0.41] —_—
Stieven et al., 2020 2294 8.89 58 20.94 104 58 18.2 0.21 [-0.16, 0.57] —_—
Tough et al., 2010 8.4 78 20 11.9 88 21 14.5 -0.41 [-1.03,0.21] _
Subtotal (95% CI) 229 236 858  -0.39[-0.87,0.08] e
Heterogeneity: tau® = 0.24; chi® = 24.74, df = 4 (P < 0.0001); I* = 84%
Test for overall effect: Z = 1.63 (P = 0.10)
DN plus other therapies versus DN alone
Valiente-Castrillo et al. 2020 7.19 656 21 12 5.68 20 142 -0.77 [-1.40, -0.13] _—
Subtotal (95% CI) 21 20 142 -0.77 [-1.40, -0.13] — e
Heterogeneity: not applicable
Test for overall effect: Z = 2.36 (P = 0.02)
Total (95% CI) 250 256 100.0 -0.45[-0.87, -0.03] i
Heterogeneity: tau® = 0.22; chi? = 26.00, df = 5 (P < 0.0001), I = 81% T T T T
Test for overall effect: Z = 2.09 (P = 0.04) -1 -0.5 0 0.5 1
. e _ _ 0o
Test for subgroup differences: chi” = 0.85, df = 1 (P = 0.36), I* = 0% Favours (DN plus otherl) Favours (other alone)
(@
Dry needling plus other Other alone  Weight ~ Mean difference Mean difference
Study or subgroup o
Mean SD Total Mean SD Total (%) IV, random,95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Sterling et al., 2015 38.0 171 40 3211 16 40 345 -0.08 [-0.52, 0.36] —_—
Stieven et al., 2020 23.08 11.1 58 23.66 891 58 47.5 -0.06 [-0.42, 0.31]
Subtotal (95% CI) 98 98 82.0  -0.07[-0.35,0.21] T
Heterogeneity: tau® = 0.00; chi? = 0.00, df = 1 (P = 0.94); I* = 0%
Test for overall effect: Z = 0.46 (P = 0.65)
DN plus other therapies versus DN alone
Valiente-Castrillo et al., 2020 7.57 533 21 11 6.06 20 180  -0.59[-1.22,044] ———e———
Subtotal (95% CI) 21 20 180  -0.59[-1.22,0.44] e ——
Heterogeneity: not applicable
Test for overall effect: Z = 1.85 (P = 0.06)
Total (95% CI) 119 118 100.0  -0.16 [-0.44, 0.11] -
Heterogeneity: tau? = 0.01; chi® = 2.25, df =2 (P = 0.32), P = 11% T T T T
Test for overall effect: Z = 1.14 (P = 0.25) -1 -0.5 0 0.5 1
Test for subgroup differences: chi? = 2.24, df =1 (P =0.13), = 55.4% Favours (DN plus otherl)  Favours (other alone)
(®)
Dry needling plus other Other alone Weight ~ Mean difference Mean difference
Study or subgroup o
Mean SD Total Mean SD Total (%) IV, random,95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 12 18.16 64 25.57 1472 40 339 -0.82[-1.18,-0.46] —_—
Sterling et al., 2015 27.3 165 40 341 184 40 32.2 -0.39 [-0.83, 0.06] —_—
Stieven et al., 2020 2499 9.04 58 2286 7.28 58 33.8 0.26 [-0.11, 0.62] 1)
Subtotal (95% CI) 162 162 100.0  -0.31[-0.97,0.34] e
Heterogeneity: tau® = 0.29; chi® = 16.93, df = 2 (P = 0.0002); I> = 88%
Test for overall effect: Z = 0.94 (P = 0.35)
Total (95% CI) 162 162 100.0  -0.31[-0.97, 0.34] -’
Heterogeneity: tau? = 0.29; chi® = 16.93, df = 2 (P = 0.0002), I> = 88% T T t T T
Test for overall effect: Z = 0.94 (P = 0.35) -1 -0.5 0 0.5 1
Test for subgroup differences: not applicable Favours (DN plus otherl) Favours (other alone)
()

F1GURE 4: Comparison (standardized mean differences) between the effects of dry needling combined with other interventions against other
interventions on pain-related disability (a) at short-term, (b) at midterm, and (c) at long-term.

P =0.30, Figure 6(c). 3) for the combination of dry needling
and other interventions. A significant effect at long-term was
seen for lateral-flexion (MD 5.89, 95% CI 3.72 to 8.06,
n=128, Z=5.32, P<0.001, Figure 6(c). 3), although this
analysis was based on just one study.

The meta-analysis observed a significant small short-
term effect of dry needling combined with other interven-
tions on the cervical range of motion: flexion (MD 6.01, 95%
CI 2.86 to 9.16, n =352, Z=3.74, P <0.001, Figure 6(a). 2);
extension (MD 5.36, 95% CI 2.00 to 8.72, n=352, Z=3.13,
P =0.002, Figure 6(b). 2); rotation (MD 6.34, 95% CI 4.661
to 8.03, n=352; Z=7.38, P <0.001, Figure 6(c). 2); lateral-
flexion (MD 8.55, 95% CI 5.01 to 12.10, n=272, Z=4.73,

P <0.001, Figure 6(d). 2). All analyses had moderate het-
erogeneity. Table 3 summarizes main results and raw data of
the included studies.

4.6. Dry Needling Combined with Other Therapies on Pain
Catastrophizing. The combination of dry needling with other
therapies exhibits a significant small effect on pain catastrophism
at midterm (MD —1.71, 95% CI —6.36 to 2.94; SMD -0.36, 95%
CI -0.61 to —0.10, n=237; Z=2.69; P = 0.007, Figure 7(b)) but
not at short-term (MD —3.01, 95% CI —8.33 to 2.30, n=237;
Z=1.11; P = 0.27, Figure 7(a)) and long-term (MD —3.34, 95%
CI -5.77 to —0.91; n=196; Z=0.72; P = 0.47, Figure 7(c)).
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Mean difference
1V, random, 95% CI

Mean difference
1V, random, 95% CI

Dry needling plus other Other alone Weight

Study or subgrou
Y group Mean SD Total Mean SD Total (%)

Dry needing plus other therapies versus other therapies alone

Gallego-Sendarrubias et al., 2020 303.02 7845 47 253.01 7845 53 68.8
Subtotal (95% CI) 47 53 68.8
Heterogeneity: not applicable

Test for overall effect: Z = 3.18 (P = 0.001)

50.01 [19.20, 80.82]
50.01 [19.20, 80.82]

Dry plus other therapies versus DN alone

Le6n-Hernandez et al. 2016 324.59 4256 29 147.09 5491 30 312 177.50 [21.36, 3333.64]
Subtotal (95% CI) 29 30 312 177.50[21.36, 3333.64]
Heterogeneity: not applicable

Test for overall effect: Z =2.23 (P = 0.03)

W

Total (95% CI) 76 83 100.0 89.83[-25.97, 205.64] —
Heterogeneity: tau” = 48.30.04; chi® = 2.47, df = 1 (P = 0.12), I> = 59% T T T
Test for overall effect: Z=1.52 (P = 0.13) -200 -100 0 100 200
Test for subgroup differences: chi® = 2.47, df = 1 (P = 0.12), I* = 59.4%

Favours (other alone)  Favours (DN plus other)

(@
Dry needling plus other Other alone Weight Mean difference Mean difference

Study or subgroup o

Mean SD Total Mean SD Total (%) IV, random, 95% CI IV, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 471.68 166.32 64 294.68 83.16 64 25.8 177.00 [131.44, 222.56] —a—
Cerezo-Tellez et al., 2016 (b) 421.68 147.09 22 274.58 137.29 22 21.8  147.10 [63.02, 231.18] —_—
Gallego-Sendarrubias et al., 2020 355.97 98.06 47 219.66 68.64 53  26.7 136.31[102.73,169.89] —-
Sterling et al. 2015 191.8  79.1 40 1994 122.1 40 25.8 ~7.60 [-52.68, 37.48] —
Subtotal (95% CI) 173 179 100.0 112.02 [27.99, 196.06] .
Heterogeneity: tau? = 6598.21; chi? = 37.53, df = 3 (P < 0.00001); I = 92%
Test for overall effect: Z = 2.61 (P = 0.009)
Total (95% CI) 272 179 100.0 112.02 [27.99, 196.06] -
Heterogeneity: tau? = 6598.21; chi? = 37.53, df = 3 (P < 0.00001), I = 92% T T - -
Test for overall effect: Z = 2.61 (P = 0.009) -200 -100 0 100 200

Test for subgroup differences: not applicable

Favours (other alone) ~ Favours (DN plus other)

(b)
Dry needling plus other Other alone Weight Mean difference Mean difference
Study or subgroup
Mean SD  Total Mean SD Total (%) 1V, random, 95% CI IV, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Sterling et al., 2015 2132 137 40  181.1 106.5 40 100.0  32.10 [-21.68, 85.88] —
Subtotal (95% CI) 40 40 100.0  32.10 [-21.68, 85.88] -
Heterogeneity: not applicale
Test for overall effect: Z=1.17 (P = 0.24)
Total (95% CI) 10 40 100.0 32.10[-21.68, 85.88] .
Heterogeneity: not applicable T T T T
Test for overall effect: Z = 1.17 (P = 0.24) -200 -100 0 100 200

Test for subgroup differences: not applicable Favours (other alone) ~ Favours (DN plus otherl)

(c)

Dry needling plus other Other alone Weight
Mean SD Total Mean SD Total (%)

Mean difference
IV, random, 95% CI

Mean difference

Study or subgrou
y group 1V, random, 95% CI

Dry needing plus other therapies versus other therapies alone

Cerezo-Tellez et al., 2016 421.67 218.04 64 305.95 106.76 64 48.8  115.72[56.24, 175.20] ——
Sterling et al. 2015 1939 112.1 40 2002 100.6 40 51.2 -6.30 [-52.98, 40.38]

Subtotal (95% CI) 104 104 100.0 53.26 [-66.28, 172.80]

Heterogeneity: tau? = 6700.39; chi? = 10.01, df = 1 (P = 0.002), I* = 90%

Test for overall effect: Z = 0.87 (P = 0.38)

Total (95% CI) 104 104 100.0 53.26 [-66.28, 172.80]

Heterogeneity: tau? = 6700.39; chi® = 10.01, df = 1 (P = 0.002), I* = 90% T T T T T
Test for overall effect: Z = 0.87 (P = 0.38) -200 -100 O 100 200

Test for subgroup differences: not applicable Favours (other alone) Favours (DN plus other)

(d)

F1GURE 5: Comparison (mean differences) between the effects of dry needling combined with other interventions against other interventions
on pressure pain thresholds (a) immediately after, (b) at short-term, (c) at midterm, and (d) at long-term.

4.7. Quality of Evidence (GRADE). Table 4 displays the
details of GRADE assessment showing RoB, inconsistency of
the results, indirectness of evidence, imprecision of results,
and high probability of publication bias. The serious/very
serious inconsistency of the results (heterogeneity) and the
serious/very serious impression downgraded the evidence
level of dry needling to low or very low.

4.8. Adverse Events. Seven trials (87.5%) reported infor-
mation about adverse effects with all of them reporting
just minor events and none reported any serious adverse
effects. Postneedling soreness was the most common
adverse event in all trials and resolved spontaneously in
24-48h without further treatment (Supplementary
Table 3).
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A.1 Immediate

13

Dry needling plus other Other alone Weight ~Mean difference Mean difference
Study or subgroup o
Mean SD Total Mean SD Total (%) IV, random,95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Gallego-Sendarrubias et al., 2020 76.81 12.1 47 73.13 105 53 64.8 3.68 [-0.79, 8.15] +—— —
Subtotal (95% CI) 47 53 648  3.68[-0.79, 8.15] <~
Heterogeneity: not applicable
Test for overall effect: Z=1.61 (P =0.11)
Dry plus other therapies versus DN alone
Leoén-Herndndez et al., 2016 53.76 1207 29 51.07 1221 30 342 2.69 [-3.51, 8.89] —_—T—
Subtotal (95% CI) 29 30 342 2.69[-3.51,8.89] i
Heterogeneity: not applicable
Test for overall effect: Z = 0.85 (P = 0.39)
Total (95% CI) 76 83 100.0  3.34[-0.28, 6.97] e
Heterogeneity: tau® = 0.00; chi? = 0.06, df = 1 (P = 0.80), I* = 0% T T T T
Test for overall effect: Z = 0.98 (P = 0.33) -0+
Test for subgroup differences: chi® = 0.06, df = 1 (P = 0.80), I* = 0% (Other alone) (DN plus otherl)
A.2 Short-term
Dry needling plus other Other alone Weight ~Mean difference Mean difference
Study or subgroup o
Mean  SD Total Mean SD Total (%) IV, random,95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 58.45 6.56 64 52.89 5.84 64 39.4 5.56 [3.41,7.71] —
Cerezo-Tellez et al., 2016 (b) 59.8 695 22 50.35 11.35 22 19.3 9.45 [3.89, 15.01] —_—
Gallego-Sendarrubias et al., 2020 78.38 9.5 47 70.58 9.4 53 289 7.80 [4.09, 11.51] —_—
Sterling et al. 2015 39.2 158 40 412 19.1 40 12.5 -2.00 [-9.68, 5.68] _
Subtotal (95% CI) 173 258 100.0  6.01(2.86, 9.16] >
Heterogeneity: tau” = 5.35; chi? = 16.71, df = 3 (P = 0.08), I* = 55%
Test for overall effect: Z = 3.74 (P = 0.0002)
Total (95% CI) 173 179 100.0 -1.76 [-2.66, -0.86] >
Heterogeneity: tau? = 5.35; chi* = 6.71, df = 3 (P = 0.08 ), I> = 55% T T T T
Test for overall effect: Z = 3.74 (P = 0.0002) =20 -10 0 10 20
Test for subgroup differences: not applicable (Other alone) (DN plus otherl)
A.3 Long-term
Dry needling plus other Other alone Weight ~ Mean difference Mean difference
Study or subgroup o
Mean SD Total Mean SD Total (%) IV, random, 95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 59.55 7.2 64 53.49 9.08 64 59.7 6.06 [3.22, 8.90] ——
Sterling et al. 2015 42.5 16.5 40 44.3 17 40 40.3 -1.80 [-9.14, 5.54] ——
Subtotal (95% CI) 104 104 100.0 -2.89 [-4.67, 10.45] i
Heterogeneity: tau® = 22.83; chi® = 3.83, df = 1 (P = 0.05), I = 74%
Test for overall effect: Z = 0.75 (P = 0.45)
Total (95% CI) 104 104 100.0 2.89 [-4.67, -10.45] ’
Heterogeneity: tau® = 22.83; chi® = 3.83, df = 1 (P = 0.05), I = 74% T T t T T
Test for overall effect: Z = 0.75 (P = 0.45) -20 -10 0 10 20
Test for subgroup differences: not applicable (Other alone) (DN plus otherl)
(@

FiGure 6: Continued.
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B.1 Immediate
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Dry needling plus other

Study or subgroup Mean SD  Total

Other alone Weight

Mean SD Total (%)

Mean difference
1V, random, 95% CI

Mean difference
IV, random, 95% CI

Dry needing plus other therapies versus other therapies alone
Gallego-Sendarrubias et al., 2020 64.19 12 47 6192 115 53 65.1 2.27[-2.35,6.89] —1—
Subtotal (95% CI) 47 53 651  2.27[-2.35 689 <
Heterogeneity: not applicable
Test for overall effect: Z = 0.96 (P = 0.34)
Dry plus other therapies versus DN alone
Leon-Herndndez et al., 2016 62.98 10.9 29 60.26 13.73 30 34.9 2.72[-3.59,9.03] o e —
Subtotal (95% CI) 29 30 34.9 2.72 [-3.59, 9.03] —l—
Heterogeneity: not applicable
Test for overall effect: Z = 0.84 (P = 0.40)
Total (95% CI) 76 83 100.0%  2.43 [-1.30, 6.16] ,
Heterogeneity: tau® = 0.00; chi® = 0.01, df = 1 (P =0.91), I = 0% T T t T T
Test for overall effect: Z = 1.28 (P = 0.20) -20 -10 0 10 20
H . 2 = - = =

Test for subgroup differences: chi* = 0.01, df =1 (P = 0.91), > = 0% (Other alone) (DN plus otherl)
B.2 Short-term

Dry needling plus other Other alone Weight ~ Mean difference Mean difference
Study or subgroup

Mean SD  Total Mean SD Total (%) 1V, random, 95% CI 1V, random, 95% CI

Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al,. 2016 5845 656 64

Cerezo-Tellez et al., 2016 (b) 59.8  6.95 22
Gallego-Sendarrubias et al., 2020 69.09 113 47
Sterling et al., 2015 399 133 40
Subtotal (95% CI) 173

Heterogeneity: tau® = 6.65; chi? = 7.37, df = 3 (P = 0.06), I* = 59%
Test for overall effect: Z = 3.13 (P = 0.0002)

Total (95% CI) 173
Heterogeneity: tau” = 6.65; chi® = 7.37, df = 3 (P = 0.06 ), I* = 59%
Test for overall effect: Z = 3.13 (P = 0.002)

Test for subgroup differences: not applicable

52.89 584 64 37.4
50.35 11.35 22 20.0
624 104 53 25.7
41.8 158 40 17.0

179 100.0

179 100.0%

5.56 [3.41,7.71]
9.45 [3.89, 15.01]
6.69 [2.41,10.97]
~1.90 [-8.30, 4.50]

5.36 [2.00, 8.72]

5.36 [2.00, 8.72]

-
—a—
>
>
7;0 710 0 1'0 2’0
(Other alone) (DN plus otherl)

B.3 Long-term

Dry needling plus other

Study or subgroup Mean SD  Total

Other alone Weight
Mean SD Total (%)

Mean difference
1V, random, 95% CI

Mean difference
1V, random, 95% CI

Dry needing plus other therapies versus other therapies alone

Cerezo-Tellez et al., 2016 59.55 7.2 64 53.49 908 64 55.5 6.06 [3.22, 8.90] ——

Sterling et al., 2015 423 141 40 46.1 17.6 40 445  -3.80[-19.79, 3.19] ]

Subtotal (95% CI) 104 104 100.0  1.67[-7.94,11.27] e

Heterogeneity: tau® = 41.20; chi® = 6.56, df = 1 (P = 0.01), I = 85%

Test for overall effect: Z = 0.34 (P = 0.73)

Total (95% CI) 104 104 1000 1.67[-7.94, 11.27] 4’

Heterogeneity: tau? = 41.20; chi® = 6.56, df = 1 (P = 0.01), I = 85% t t t t t

Test for overall effect: Z = 0.34 (P = 0.73) -20 -10 0 10 20

Test for subgroup differences: not applicable (Other alone) (DN plus otherl)
(®)

FiGure 6: Continued.
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C.1 Immediate

Dry needling plus other Other alone Weight ~ Mean difference Mean difference

Study or subgroup o
Mean SD  Total Mean SD Total (%) 1V, random, 95% CI TV, random, 95% CI

Dry needing plus other therapies versus other therapies alone
Gallego-Sendarrubias et al., 2020 62.02 14.1 47 79.12 1235 53 49.3 2.90 [-2.35, 8.13] —T
Subtotal (95% CI) 47 53 49.3 2.90 [-2.35,8.13] <-
Heterogeneity: not applicable
Test for overall effect: Z=1.09 (P = 0.28)
Dry plus other therapies versus DN alone
Leon-Hernandez et al., 2016 60.38 11.44 29 63.27 8 30 50.7  -2.89[-7.94,2.16] — .
Subtotal (95% CI) 29 30 507 -2.89[-7.94,2.16] e
Heterogeneity: not applicable
Test for overall effect: Z=1.12 (P = 0.26)
Total (95% CI) 76 83 1000  2.43[-1.30,6.16] ——’-
Heterogeneity: tau? = 9.89; chi? = 2.44, df = 1 (P=0.12), I = 59% T T t T T
Test for overall effect: Z=0.01 (P = 0.99) -10 -5 0 5 10
Test for subgroup differences: chi® = 2.44, df = 1 (P = 0.12), = 59.0% (Other alone) (DN plus other)
C.2 Short-term

Dry needling plus other Other alone Weight ~ Mean difference Mean difference
Study or subgroup

Mean SD  Total Mean SD  Total (%) IV, random, 95% CIL 1V, random, 95% CI

Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 6195 7.04 64 5531 5.84 64 329 6.64 [4.40, 8.88] —.
Cerezo-Tellez et al., 2016 (b) 66.8 2.8 22 60.8  2.65 22 459 6.00 [4.39, 7.61] ——
Gallego-Sendarrubias et al., 2020 67.37 825 47 78.84 10.5 53 16.5 8.53 [4.85,12.21] —_—
Sterling et al., 2015 50.55 17.8 40 50.65 16.6 40 4.7 -0.10 [-7.64, 7.44] _—
Subtotal (95% CI) 173 179 100.0 6.34 [4.66, 8.03] <o
Heterogeneity: tau? = 0.93; chi? = 4.40, df = 3 (P = 0.22), I = 32%
Test for overall effect: Z = 7.38 (P = 0.00001)
Total (95% CI) 173 179 100.0  6.34 [4.66, 8.03] >
Heterogeneity: tau? = 0.93; chi® = 4.40, df =3 (P = 0.22), > = 32% t t t t
Test for overall effect: Z = 7.38 (P < 0.00001) -10 -5 0 5 10

Test for subgroup differences: not applicable (Other alone) (DN plus other)

C.3 Long-term

Dry needling plus other Other alone Weight ~ Mean difference Mean difference

Study or subgroup o
Mean SD Total Mean SD Total (%) IV, random,95% CI IV, random, 95% CI

Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 62.8  7.12 64 53.29 4.76 64 61.3 7.51 (5.41, 8.61) ——
Sterling et al., 2015 52.65 18.8 40 53.55 18.15 40 38.7 -0.90 (-9.00, 7.20) L
Subtotal (95% CI) 104 104 100.0  4.25(-3.78, 12.28) e
Heterogeneity: tau? = 26.26; chi® = 3.88, df = 1 (P = 0.05); I> = 74%
Test for overall effect: Z = 1.04 (P = 0.30)
Total (95% CI) 104 104 1000  4.25(-3.78,12.28) ———
Heterogeneity: tau? = 26.26; chi* = 3.88, df = 1 (P = 0.05), I = 74% t t t t
Test for overall effect: Z = 1.04 (P = 0.30) -10 -5 0 5 10
Test for subgroup differences: not applicable (Other alone) (DN plus other)

(c)

FiGgure 6: Continued.



16

D.1 Immediate
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Dry needling plus other Other alone Weight Mean difference Mean difference
Study or subgroup o

Mean SD Total Mean SD Total (%) 1V, random, 95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Gallego-Sendarrubias et al., 2020 61.05 11.2 47 58.07 11.25 53 55.3 2.98 [-1.43,7.39] R . Emm—
Subtotal (95% CI) 17 53 553 2.98 [~1.43, 7.39] — T
Heterogeneity: not applicable
Test for overall effect: Z = 1.33 (P = 0.19)
Dry plus other therapies versus DN alone
Ledén-Herndndez et al., 2016 4127  9.77 29 40.18 9.42 30 44.7 1.09 [-3.81, 5.99] _
Subtotal (95% CI) 29 30 44.7 1.09 [-3.81, 5.99]
Heterogeneity: not applicable
Test for overall effect: Z = 0.44 (P = 0.66)
Total (95% CI) 76 83 1000  2.13[-1.14, 5.41] <l
Heterogeneity: tau® = 0.00; chi® = 0.32, df = 1 (P = 0.57), I* = 0% T T T T
Test for overall effect: Z = 1.28 (P = 0.20) -10 -5 0 5 10
Test for subgroup differences: chi? = 0.32, df =1 (P =0.57), 2 = 0% (other alone) (DN plus other)
D.2 Short-term

Dry needling plus other Other alone Weight Mean difference Mean difference
Study or subgroup o

Mean SD  Total Mean SD Total (%) 1V, random, 95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 38.09 6.56 64 3196 4.16 64 46.0 6.13 [4.23, 8.03] -
Cerezo-Tellez et al., 2016 (b) 43.45 7.8 22 3355 9.2 22 25.6 9.90 [4.36, 14.94] —_—
Gallego-Sendarrubias et al., 2020 69.28 11.65 47 58.01 11.45 53 28.4 11.27 [6.73,15.81] —_—
Subtotal (95% CI) 133 139 1000 8.55[5.01, 12.10] -
Heterogeneity: tau” = 6.16; chi? = 5.41, df = 2 (P = 0.07), I* = 63%
Test for overall effect: Z = 4.73 (P < 0.00001)
Total (95% CI) 133 139 100.0 6.34 [4.66, 8.03] e
Heterogeneity: tau® = 6.16; chi? = 5.41, df = 3 (P=0.07 ), I* = 63% T T T T
Test for overall effect: Z = 4.73 (P < 0.00001) -10 -5 0 5 10
Test for subgroup differences: not applicable (Other alone) (DN plus other)
D.3 Long-term

Dry needling plus other Other alone Weight Mean difference Mean difference
Study or subgroup o

Mean SD Total Mean SD Total (%) 1V, random, 95% CI 1V, random, 95% CI
Dry needing plus other therapies versus other therapies alone
Cerezo-Tellez et al., 2016 383 676 64 3241 572 64 1000 5.89 [3.72, 8.06]
Subtotal (95% CI) 64 64 100.0 5.89(3.72, 8.06]
Heterogeneity: not applicable
Test for overall effect: Z = 5.32 (P < 0.00001)
Total (95% CI) 64 64 100.0 5.89(3.72, 8.06] ‘
Heterogeneity: not applicable T T T T
Test for overall effect: Z = 5.32 (P < 0.00001) -10 -5 0 5 10
Test for subgroup differences: not applicable (Other alone) (DN plus other)

(d)

F1Gure 6: Comparison (mean differences) between the effects of dry needling combined with other interventions against other interventions
on cervical range of motion in flexion (a), extension (b), rotation (c), and lateral-flexion (d) motion (1) immediately after, (2) at short-term,

and (3) at long-term.

5. Discussion

5.1. Trigger Point Dry Needling Combined with Other
Therapies. The objective of this meta-analysis was to
compare the effects of the application of dry needling
combined with other interventions against an intervention
alone or dry needling alone applied over cervical TrPs as-
sociated with neck pain symptoms. We found low-to-
moderate evidence suggesting a positive effect of including
dry needling into physical therapy treatment for improving
pain intensity at short-term and midterm and for improving
pain-related disability at short-term as compared with the
physical therapy intervention alone. Additionally, adding
dry needling to a physical therapy intervention was also
effective at short-term but not midterm and long-term, for

increasing pressure pain thresholds and cervical range of
motion. A small effect on pain catastrophism at midterm was
found. The RoB of the clinical trials included in this study
was generally low, but the inconsistency (heterogeneity) and
imprecision of the results downgraded the level of evidence
(GRADE).

The current meta-analysis is the first one investigating
the impact of dry needling combined other interventions
versus another intervention alone on pain intensity, related-
disability, pressure pain sensitivity, cervical range of motion,
and pain catastrophism in patients with TrPs associated with
neck pain symptoms. Liu et al. [7] investigated the effects of
the isolated application of dry needling and found low
evidence supporting its effects immediately after and at 4
weeks when compared with control or sham. We found low-
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Dry needling plus other Other alone Weight ~Mean difference Mean difference

Study or subgroup o
Mean SD  Total Mean SD Total (%) IV, random,95% CI 1V, random, 95% CI

Dry needing plus other therapies versus other therapies alone

Sterling et al., 2015 11 95 40 176 136 40 314 -6.60(-11.74,-146) @—m—

Stieven et al., 2020 22.17 6.04 58 21.08 883 58 39.8 1.09 (-1.66, 3.84) _—

Subtotal (95% CI) 98 98 712 -2.44(-9.95,5.07) e —

Heterogeneity: tau® = 25.14; chi® = 6.68, df = 1 (P = 0.010), I> = 85%

Test for overall effect: Z = 0.64 (P = 0.52)

DN plus other therapies versus DN alone

Valiente-Castrillo et al., 2020 7.33 7.9 21 121 11.01 20 28.8 -4.77 (-10.66, 1.12) _

Subtotal (95% CI) 21 20 288 -4.77(-10.66, 1.12) e

Heterogeneity: not applicable

Test for overall effect: Z=1.59 (P =0.11)

Total (95% CI) 119 118 100.0 -3.01(-8.33,2.30) e

Heterogeneity: tau® = 16.49; chi® = 8.31, df = 2 (P = 0.02); I> = 76% t t t t

Test for overall effect: Z=1.11 (P = 0.27) -10 -5 0 5 10

; . chiz= _ _ 2_
Test for subgroup differences: chi’ = 0.23, df = 1 (P = 0.63), I = 0% Favours (DN plus otherl) Favours (other alone)
(@

Dry needling plus other  Other alone Weight ~Mean difference Mean difference

Study or subgroup o
Mean SD Total Mean SD Total (%) 1V, random, 95% CI 1V, random, 95% CI

Dry needing plus other therapies versus other therapies alone

Sterling et al., 2015 11.8 11 40 16.7 123 40 22.6  -4.90(-10.01,0.21) —_—

Stieven et al., 2020 19.07 7.89 58 21.26 941 58 59.2 -2.19(-5.35,0.97) —a—

Subtotal (95% CI) 98 98 81.8 -2.94(-5.63,-0.25) —al—

Heterogeneity: tau? = 0.00; chi?> = 0.78, df = 1 (P =0.38), I> = 0%

Test for overall effect: Z =2.14 (P = 0.03)

DN plus other therapies versus DN alone

Valiente-Castrillo et al., 2020 7.33 7.86 21 11.75 10.48 20 182 -5.14(-10.83,0.55) _

Subtotal (95% CI) 21 20 182 -5.14(-10.83,0.55) |

Heterogeneity: not applicable

Test for overall effect: Z=1.77 (P = 0.08)

Total (95% CI) 119 118 100.0 -3.34(-5.77,-0.91) -

Heterogeneity: tau? = 0.00; chi® = 1.25, df = 2 (P = 0.54), I = 0% + + + +

Test for overall effect: Z = 2.69 (P = 0.007) -10 -5 0 5 10

Test for subgroup differences: chi® = 0.47, df = 1 (P = 0.49), I* = 0% Favours (DN plus other]) ~ Favours (other alone)

(b)
Stud b Dry needling plus other Other alone Weight Mean difference Mean difference
r T
udy or subgroup Mean SD  Total Mean SD Total (%) IV, random,95% CI 1V, random, 95% CI

Dry needing plus other therapies versus other therapies alone

Sterling et al., 2015 8 10.8 40 126 11.8 40 403  -4.60(-9.56,0.36) ————@—+
Stieven et al., 2020 19.18 6.47 58 1894 8.06 58 59.7 2.24 (-2.42,2.90)
Subtotal (95% CI) 98 98 100.0 -1.71(-6.36,2.94) ;
Heterogeneity: tau? = 7.59; chi? = 2.84, df = 1 (P = 0.09), 2 =65%
Test for overall effect: Z = 0.72 (P = 0.47)
Total (95% CI) 98 98  100.0 -1.71(-6.36, 2.94) —’
Heterogeneity: tau? = 7.59; chi? = 2.84, df = 1 (P = 0.09), I> = 65% t t t + +
Test for overall effect: Z = 0.72 (P = 0.47) -10 -5 0 5 10
Test for subgroup differences: not applicable Favours (DN plus otherl)  Favours (other alone)
O]

FiGure 7: Comparison (mean differences) between the effects of dry needling combined with other interventions against other interventions
on pain catastrophism (a) at short-term, (b) at midterm, and (c) at long-term.

quality evidence supporting a small positive effect of the
inclusion of dry needling into a physical therapy treatment
for improving pain intensity and pain-related disability
when compared with the physical therapy treatment ap-
proach alone; however, the effects were observed mostly at
short-term and at midterm only for pain intensity. The
decrease on pain of —0.96 points (95% CI —1.61 to —0.31) at
short-term and of —1.84 points (95% CI -2.83 to —0.85) at
midterm did not reach the minimal clinically important
difference (MCID) of 2.1 points described for people with
mechanical neck pain [32], although changes at midterm
were slightly superior to the general MCID of 1.4 points
determined by Bijur et al. [33]. Nevertheless, we should
recognize that the lower bound estimate of the confidence
intervals did not surpass the MCID in either case, limiting

the clinical relevance of these results. It is possible that some
patients with TrPs associated with neck pain symptoms
exhibit more benefits to dry needling than others. Based on
current evidence, it seems that including dry needling into a
physical therapy treatment approach could have only small
effects at short-term and midterm follow-up periods for the
treatment of neck pain associated to TrPs (low-to-moderate
evidence); however, more studies are clearly needed.

We also found that adding dry needling into a physical
therapy intervention has a moderate effect (low evidence) at
short-term for decreasing pressure pain sensitivity (by in-
creasing the pressure pain thresholds) and small effects for
increasing cervical range of motion. These results agree with
current theories supporting a potential hypoalgesic effect of
dry needling [34], although differences were only significant
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TaBLE 4: Level of evidence (GRADE) for dry needling on pain intensity, pressure pain sensitivity, and cervical range of motion in patients

with neck pain.

Number of studies Risk of Inconsistenc Indirectness of Imprecision Publication ~ Quality of MD or SMD
bias Y evidence P bias evidence (95% CI)
Effects of the inclusion of dry needling on neck pain intensity
Immediate follow-up (less than 1 week after single session)
Overall effect Serious Very MD -0.55 (-1.64
(n=2) No (I = 54%) No serious No Very low to 0.55)
DN plus other
therapy vs. others No No No Serious No Low MDtO_(ig 631():1'61
(n=1) '
DN plus other
therapy vs. DN No No No sZ/rie(l)Zs No Low MDtg.le 6(2_)1.20
alone (n=1) ’
Short-term follow-up (1-12 weeks after intervention)
Overall effect Very serious MD -1.76 (-2.66
(n=7) No (PP = 94%) No No No Low to ~0.86)°
DN plus other .
Very serious MD -1.84 (-2.83
Elrlle_raé;y vs. other No (P = 95%) No No No Low to ~0.85)°
DN plus other
therapy vs. DN No No No sZ‘ieéz’xs No Low }[\;[]20_2172)1 (=215
alone (n=1) )
Midterm follow-up (12-24 weeks after intervention)
Overall effect 2o . MD -0.52 (-0.79
(n=3) No No (I"=0%) No Serious No Moderate to —0.25)"
DN plus other
therapy vs. others No No (I* = 0%) No Serious No Moderate }[\(/)[]2 0_345)3 (-0.80
(n=2) '
DN plus other
therapy vs. DN No No No Serious No Moderate i\(/)[]()) 720)'53 (-1.78
alone (n=1) )
Long-term follow-up (more than 24 weeks after intervention)
Overall effect Very serious MD -1.11 (-2.56
(n=3) No (2= 98%) No No No Low to 0.35)
DN plus other .
Very serious MD -1.11 (-2.56
E}’;e_r?;y vs. others No (F = 98%) No No No Low t0 0.35)
Effects of the inclusion of dry needling on pain-related disability
Short-term follow-up (1-12 weeks after intervention)
Overall effect Very serious SMD -0.45
(n=6) No (P=81%) No No No LW (20.87 to -0.03)°
DN plus other .
Very serious SMD -0.39
E};e_rzgy vs. others No (P = 849%) No No No Low (~0.87 to 0.08)
DN plus other
therapy vs. DN No No No Serious No Moderate ?}1{20_3)’7_70 13)°
alone (n=1) ’ ’
Midterm follow-up (12-24 weeks after intervention)
Overall effect 2110 Very SMD -0.16
(n=3) No No (I"=11%) No serious No Low (-0.44 to 0.11)
DN plus other
2_ 09 Very SMD -0.07
E};e:razlgy vs. others No No (I"=0%) No serious No Low (=035 to 0.21)
DN plus other
Very SMD -0.59
;}llsrrlip(ynv_s'I;)N No No No serious No Low (-1.22 to 0.04)
Long-term follow-up (more than 24 weeks after intervention)
Overall effect No Very serious No No No Low SMD -0.32

(n=3) (I* = 88%)

(-0.97 to 0.29)




Pain Research and Management 19
TaBLE 4: Continued.
. Risk of . Indirectness of . Publication =~ Quality of MD or SMD
Number of studies bias Inconsistency evidence Imprecision bias evidence (95% CI)
DN plus other .
Very serious SMD -0.32
E}’;e_rz};y vs. others No (I = 88%) No No No Low (~0.97 to 0.29)
Effects of the inclusion of dry needling on pressure pain thresholds
Immediate follow-up (less than 1 week after single session)
] MD 40.26
Overall effect No Szerlous No Serious No Low (-20.42 to
(n=3) (I*=79%)
- =R 100.94)
DN plus other
therapy vs. others No No No Serious No Moderate MD 50.01 (1*9 20
(n=1) to 80.82)
DN plus other Very serious Ver MD 69.18
therapy vs. DN No 2Y No ery No Very low (-107.93 to
Py (I =80%) serious oy
alone (n=2) —OU v 246.28)
Short-term follow-up (1-12 weeks after intervention)
Overall effect Very serious MD 110.43 (26.71
(n=4) No (P=91%) No No No Low to 194.15)*
DN plus other .
Very serious MD 110.43 (26.71
E};e_rzigy vs. others No (P =91%) No No No Low t0 194.15)°
Midterm follow-up (12-24 weeks after intervention)
Overall effect Very MD 32.10 (-21.68
(n=1) No No No serious No Low to 85.88)
DN plus other
therapy vs. others No No No V(.EI'Y No Low MD 32.10 (~21.68
(n=1) serious to 85.88)
Long-term follow-up (more than 24 weeks after intervention)
. MD 50.09
el effec No o Ve No ery No  Verylow  (-646l to
- o0 164.78)
DN plus other Very serious Ver MD 50.09
therapy vs. others No ( Izy— 88%) No seriozs No Very low (—64.61 to
(n=2) U 164.78)
Effects of the inclusion of dry needling on cervical flexion range of motion
Immediate follow-up (less than 1 week after single session)
Overall effect 2 no Very MD 3.34 (-0.28
(n=2) No No (I"=0%) No serious No Low to 6.97)
DN plus other
therapy vs. others No No No Yery No Low MD 3.68 (~0.79
(n=1) serious to 8.15)
DN plus other
therapy vs. DN No No No Vgry No Low MD 2.69 (=351
alone (n=1) serious to 8.89)
Short-term follow-up (1-12 weeks after intervention
Overall effect Serious MD 6.01 (2.86 to
(n=4) No (P = 55%) No No No Moderate 9.16)"
DN plus other .
therapy vs. others No Szerlouos No No No Moderate MD 6.01 (%'86 to
(n=4) (I" = 55%) 9.16)
Long-term follow-up (more than 24 weeks after intervention)
Overall effect Serious . MD 2.89 (—4.67
(n=2) No (12 = 74%) No Serious No Low to 10.45)
glljrf 1uSV(s)t}(l)Eglers No Serious No Serious No Low MD 2.89 (~4.67
Py vs. (P> = 74%) to 10.45)

(n=2)
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TaBLE 4: Continued.
Number of studies Ri)sil;:f Inconsistency Ind;i?;g}is: of Imprecision Pub}l)li(:;tlon %Eia(igr};czf M(I; 5(0); ZI;SID
0
Effects of the inclusion of dry needling on cervical extension range of motion
Immediate follow-up (less than 1 week after single session)
Overall effect 2o Very MD 2.43 (-1.30
(n=2) No No (I"=0%) No serious No Low to 6.16)
DN plus other
therapy vs. others No No No V.ery No Low MD 227 (~2.35
(n=1) serious to 6.89)
DN plus other
therapy vs. DN No No No V.ery No Low MD 272 (-3.59
serious to 9.03)
alone (n=1)
Short-term follow-up (1-12 weeks after intervention)
(Ci)qv:eza)ll effect No (ISZe:rl;);;) ) No No No Moderate MD 55376253.00 to
DN plus other .
therapy vs. others No Szerlous No No No Moderate MD 5.36 (3'00 to
Py 9
(n=4) (I"=59%) 8.72)
Long-term follow-up (more than 24 weeks after intervention)
8:61;)11 effect No V(eIrzy sg;;);ls No Serious No Very low MDtol'fZ 2(;)7'94
= = ( .
DN plus other .
Very serious . MD 1.67 (-7.94
'E}’;e_razp;y vs. others No (P = 85%) No Serious No Very low to 1127)
Effects of the inclusion of dry needling on cervical rotation range of motion
Immediate follow-up (less than 1 week after single session)
Overall effect Serious Very MD -0.03 (-5.71
(n=2) No (*=59%) No serious No Very low to 5.64)
DN plus other
therapy vs. others No No No Very No Low MD 2.90 (~2.33
(n=1) serious to 8.13)
DN plus other
therapy vs. DN No No No V.ery No Low MD -2.89 (~7.94
serious to 2.16)
alone (n=1)
Short-term follow-up (1-12 weeks after intervention)
81":62“)11 effect No  No (I*=32%) No No No High ~ MP 6; 33511‘66 to
DN plus other
therapy vs. others No No (I* =32%) No No No High MD 6.34 (11’66 to
(ne4) 8.03)
Long-term follow-up (more than 24 weeks after intervention)
81ver;)ll effect No (ISZen;)r; : No Serious No Low MDt :fg 2(é;).’>.78
= = () .
DN plus other Serious . MD 4.25 (~3.78
therapy vs. others No > No Serious No Low
(n=2) (PP =74%) to 12.28)
Effects of the inclusion of dry needling on cervical lateral flexion range of motion
Immediate follow-up (less than 1 week after single session)
Overall effect No No (1= 0%) No V<.ery No Low MD 2.13 (-1.14 to
(n=2) serious 5.41)
DN plus other
therapy vs. others No No No V.ery No Low MD 2.98 (-1.43
(n=1) serious to 7.39)
DN plus other
therapy vs. DN No No No V.ery No Low MD 1.09 (~1.14
serious to 5.41)
alone (n=1)
Short-term follow-up (1-12 weeks after intervention)
Overall effect No Serious No Serious No Low MD 8.55 (5.01 to

(n=3) (P =63%)

12.10)*
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TaBLE 4: Continued.

Number of studies Risk of Inconsistenc Indirectness of Imprecision Publication =~ Quality of MD or SMD
bias Y evidence P bias evidence (95% CI)
51Nr plus Othii . N Serious N Seri N L MD 8.55 (5.01 to
(ne_z;;;y vs. others o (P = 63%) 0 erious 0 ow 12.10)
Long-term follow-up (more than 24 weeks after intervention)
(Onv:erla)ll effect No No No Sz/l"ieézs No Low MD 558365.:7.72 to
DN plus other
therapy vs. others No No No Vc.ery No Low MD 5.89 (':)'72 to
(n=1) serious 8.06)
Effects of the inclusion of dry needling on pain catastrophizing
Short-term follow-up (1-12 weeks after intervention)
Overall effect Serious Very MD -3.01 (-8.33
(n=3) No (> =76%) No serious No Very low to 2.30)
DN plus other .
Very serious Very MD -2.44 (-9.95
E};e_raZ};y vs. others No (P = 85%) No serious No Very low to 5.07)
DN plus other
Very MD -4.77
:}llszaep (ynv_s.I;)N No No No serious No Low (-10.66 to 1.12)
Midterm follow-up (12-24 weeks after intervention)
(Onvi:ga)ll effect No No (I2 =0%) No Serious No Moderate MDtO_'?:gélgl()_*S'W
DN plus other
therapy vs. others No No (I =0%) No Serious No Moderate MD —2.94 (5'63
(n=2) to —0.25)
DN plus other
Very MD -5.14
Sllslr;p(ynv_s'l?N No No No serious No Low (-10.83 to 0.55)
Long-term follow-up (more than 24 weeks after intervention)
Overall effect Serious Very MD -1.71 (-6.36
(n=2) No (> =65%) No serious No Very low to 2.94)
g}:rf 1usv(:t}(l)etzflers No Serious No Very No Very low MD -1.71 (~6.36
(n= ZI;Y ’ (I? =65%) serious y to 2.94)

*Statistically significant (P < 0.05). Risk of bias: No, most information is from results at low risk of bias; Serious, crucial limitation for one criterion or some
limitations for multiple criteria, sufficient to lower confidence in the estimate of the effect; Very serious, crucial limitation for one or more criteria sufficient to
substantially lower confidence in the estimate of the effect. Inconsistency: Serious, I*> 40%; Very serious, I>>80%. Indirectness of evidence, no indirectness of
evidence was found in any study. Imprecision (based on sample size): Serious, n < 250 subjects; Very serious, n < 250, and the estimated effect is little or absent.
Publication bias (based on funnel plots), no publication bias was found. Funnel plots are not shown because of the small number of trials.

for short-term. It is possible that this neurophysiological effect
is short-lasting. On the contrary, the effects of adding dry
needling on cervical range of motion were small and should not
be considered as clinically relevant. These results may be related
to the fact that most trials included in the current meta-analysis
have shown positive effects on these outcomes, and the in-
clusion of another intervention does not lead to better results,
which has been also found when combining manual therapy
with exercise for the management of neck pain [12]. This can be
also related to the fact that manual therapy approaches [35] and
dry needling interventions [34] share common neurophysio-
logical mechanisms, and they only potentiate their effects on a
subgroup of patients. Future studies should investigate this.

5.2. Safety of Trigger Point Needling. Since dry needling is an
invasive intervention, clinicians should monitor the pres-
ence of adverse events. Carlesso et al. [36] defined an adverse

event “as a sequela of medium-term duration with any
symptom perceived as unacceptable to the patient and re-
quiring further treatment.” Adverse events can be catego-
rized as minor, moderate, or major. Previous studies have
found that most events occurring after application of dry
needling, such as bleeding or postneedling soreness, can be
categorized as minor adverse events [37, 38]. Most studies
included in this meta-analysis monitored the presence of
adverse events during the study and reported the presence of
postneedling soreness as the most common adverse event,
supporting that dry needling seems to be a potentially safe
intervention. Nevertheless, major adverse events, e.g.,
pneumothorax, have been also reported in the literature
when applied dry needling to the cervical and thoracic spine,
although their rate is less than 0.1% (1 per 1,024 needling
treatments) and depend on the anatomical location. In fact,
case reports describing pneumothorax after dry needling
treatment have applied the intervention over thoracic
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musculature [39, 40]. Although dry needling seems to be a
safe intervention if properly applied, therapists need to be
aware of the potential risks associated with its application on
each body area where it is applied.

5.3. Strengths and Limitations. The results of the current
meta-analysis should be generalized within the context of its
potential strengths and limitations. The strengths include a
comprehensive literature search, methodological rigor, ex-
haustive data extraction, rigorous statistical analysis, and the
inclusion of randomized controlled trials of high method-
ological quality. Among the limitations, we recognized that
dry needling was applied with different dosages, that is,
sessions, frequency of application, and combined with a
variety of interventions exhibiting different evidence (e.g.,
manual therapy, stretching, and exercise). Second, the
heterogeneity and imprecision of the results of the trials was
serious; therefore, current results should be taken with
caution. Third, the number of trials in some comparisons
was small (n=3) which limits the extrapolation of the re-
sults. It is possible that a greater number of high-quality
clinical trials investigating midterm and long-term effects of
dry needling combined with more detailed physical therapy
interventions would lead to different results.

5.4. Clinical and Research Implications. Although this is the
first meta-analysis investigating the effects of adding dry
needling to other physical therapy interventions in patients
with neck pain associated to myofascial TrPs, several questions
remain to be elucidated. First, just few studies investigating
long-term follow-up periods are available in the literature.
Second, trials in this meta-analysis investigated different
physiotherapy approaches in heterogeneous populations
(traumatic vs. insidious onset). Third, since neck pain is
characterized by motor control disturbances, the inclusion of
dry needling could lead to changes in muscle strength out-
comes in this population. A recent meta-analysis reported
medium effect sizes for dry needling to enhance force pro-
duction in individuals with neck pain (moderate evidence),
although this analysis was just based on two studies [41]. In fact,
these two studies were included in the current meta-analysis,
but we did not pool data from strength outcomes due to the
heterogeneous interventions applied in them. It is probable that
the combination of dry needling would be not as effective as it
can be with any physical therapy intervention. Proper un-
derstanding of the clinical presentation of each individual
patient and the underlying mechanisms of each intervention
could lead to better clinical outcomes.

6. Conclusion

The current meta-analysis found low-to-moderate evidence
suggesting a positive effect of adding dry needling into a
physical therapy approach for improving pain intensity at
short-term and midterm and for improving pain-related
disability at short-term as compared with the same inter-
vention applied alone. Additionally, adding dry needling was
effective at short-term for increasing pressure pain

Pain Research and Management

thresholds and cervical range of motion and on pain ca-
tastrophism at midterm. Although the methodological
quality of the included trials was high, the inconsistency
(heterogeneity) and imprecision of the results downgraded
the overall levels of evidence.
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