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Dry needling is a treatment performed by skilled, trained physical therapists, certified in the procedure. A thin
monofilament needle penetrates the skin and treats underlying muscular trigger points for the management of

neuromusculoskeletal pain and movement impairments.

dry needling, neck pain

| 1. Introduction

Neck pain is a musculoskeletal condition that often becomes chronic and can result in high levels of disability. The
point prevalence is estimated to be 20%, whereas the lifetime prevalence can reach up to 70% in the general
population . The Global Burden of Disease Study identified neck pain as the fourth highest condition on number
of years lived with disability 2. Physical therapy is usually the first therapeutic option requested by individuals with
neck pain. Several interventions, including cervical manual therapy B, exercises !, and education 2, have shown
to be effective for the management of neck pain. Clinical practice guidelines for physical therapy management of
neck pain recommend manual therapies combined with exercises as the therapeutic strategy for the proper
management of these patients 8. Further, clinical practice guidelines do not recommend other treatments, such
as dry needling, not because there is evidence against the particular intervention but, rather, there is a lack of

studies examining its use.

The etiology of mechanical neck pain is under debate, and it seems to be multifactorial. Some authors proposed
that myofascial trigger points (TrPs) can play a role in neck pain development 8. Simons et al. & defined a TrP as
“a hypersensitive spot located in a taut band of skeletal muscle which stimulation induces referred pain symptoms
and motor phenomena”. There is evidence showing that the referred pain elicited by active TrPs from neck
musculature reproduces neck pain symptoms of insidious or traumatic origin [&l. Chiarotto et al. [& found that TrPs

in the upper trapezius is the most common finding in individuals suffering from neck pain.

Among the several approaches proposed for the treatment of TrPs, dry needling has received particular attention in
the last decades 8129, Dry needling is defined as a “skilled intervention using a thin filiform needle to penetrate the
skin that stimulates myofascial TrPs, muscles, and connective tissue for the treatment of musculoskeletal pain

disorders” [11],
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A few previous reviews have investigated the effectiveness of dry needling for inactivating TrPs associated with
neck pain. Cagnie et al. concluded that dry needling can be recommended for upper trapezius muscle TrPs
treatment; however, no quantitative analysis was conducted 22!, Lju et al. concluded that TrP dry needling could be
recommended for the management of neck/shoulder pain of myofascial origin at short and mid-term follow-ups 31,
This meta-analysis only included pain intensity as the outcome and considered one month as a mid-term follow-up
(23] |n addition, a greater number of randomized clinical trials investigating the effectiveness of dry needling in

patients with TrPs associated to neck pain symptoms have been published after the Liu et al. meta-analysis 22!,

| 2. Dry Needling and Neck Pain Intensity

Dry needling exhibited a small overall significant effect (MD —0.75, 95% CI -1.43 to -0.06; p = 0.03 Z = 2.14, N =
486, n = 11 trials) for reducing neck pain immediately after the intervention vs. a comparison group but with
substantial heterogeneity (12 = 77%) between the trials (Figure 1). A significant effect (MD -1.53, 95% Cl -2.29 to
—-0.76, p < 0.001) was found for the grouping analysis (p = 0.002) being significant comparing dry needling vs.
sham/placebo/waiting list/other forms of dry needling (MD -1.53, 95% CI -2.29 to —-0.76, p = 0.04). The funnel plot

did not present potential publication bias.

Dry needling also showed a significant overall short-term effect (MD -0.65, 95% CI -1.09 to —-0.22; p = 0.003, Z =
2.96, N = 1121, n = 24 trials) for reducing the intensity of neck pain as compared to a comparative group but, also,
with considerable heterogeneity (I = 87%) between the trials (Figure 2). Significant subgroup differences (p =
0.0004, 1?2 = 87.2%) were observed when comparing dry needling with sham/placebo/waiting list/other forms of dry
needling (MD -2.31, 95% CI -3.64 to —0.99, p < 0.001) and with manual therapy (MD -0.53, 95% CI -0.97 to
—-0.09, p = 0.02), but not when comparing with other physical therapy interventions (MD 0.10, 95% CI -0.21 to
0.41, p = 0.52). The funnel plot did not present a potential publication bias.

At mid-term, dry needling did not exhibit a significant overall effect (MD -0.27, 95% CI -0.73 to 0.18, p = 0.23, Z =
1.19, N = 225, n = 5 trials) for decreasing neck pain intensity when compared with a comparative group, with no
significant heterogeneity (12 = 28%) between the studies (Figure 3). No significant subgroup differences (p = 0.32,

12 = 0.5%) were observed. Table S1 summarizes the main results of the included studies.
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Dry Needling
SD Total Mean

Study or Subgroup Mean

Comparative

SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Sham / Placebo / Waiting list / Other form of dry needling

Fernandez-Camero et al. 2017 288 1.83
Martin-Rodriguez et al. 2019 25 216
Mejuto-Vazguez et al. 2014 38 19
Myburgh et al. 2012 341 213
Pecos-Martin et al. 2015 26 1.8
Tekin et al. 2013 4 18

Subtotal (95% CI)

63
16

9
17
36
22

163

3.33 245
3.9 245
55 21
4.6 2.09
53 1.6
54 16

Heterogeneity: Tau® = 0.50; Chi* = 11.82, df = 5§ (P = 0.04); P = 58%

Test for overall effect: Z = 3.90 (P < 0.0001)

Manual Therapy

Arias-Buria et al. 2020 47 21
Campa-Moran et al. 2015 397 1.77
Ziaeifar et al. 2016 7.85 224

Subtotal (95% Cl)

15
12
14

51 1.9
34 1.85
785 217

Heterogeneity: Tau® = 0.00; Chi* = 1.03, df = 2 (P = 0.60); 1= 0%

Test for overall effect: £ = 0.47 (P = 0.84)

Other Physical Therapy Interventions
Garcia-de-Miguel et al. 2020 228 1.58
Luan etal. 2019 278 1.07
Subtotal (95% CI)

22 204

1.69

33 293 094

55

Heterogeneity: Tau® = 0.00; Chi* = 0.50, df = 1 (P = 0.48); "= 0%

Test for overall effect: 2 = 0.32 (P = 0.75)

Total {95% CI}

259

21
15
8
20
36
17
117

15
24
17

22
32

227

Heterogeneity: Tau® = 0.94; Chi* = 43.32, df = 10 (P < 0.00001); I* = 77%

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

Test for subaroup differences: Chi? = 12.29, df = 2 (P = 0.002), I = 83.7%

Figure 1. Mean differences (MD) comparing
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immediate effects of dry needling alone against

sham/placebo/waiting list/other forms of dry needling or manual therapy or other physical therapy interventions on

pain intensity.

Dry Needling Comparative Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% C| I¥, Random, 95% CI
Sham ! Placebo / Waiting list / Other form of dry needling
Femandez-Carnero et al. 2017 265 209 63 352 235 21 3.9% -0.87 [-2.00, 0.26] -l
loh et al. 2007 11 083 & 576 18 g8 4% -4.66 [-6.06, -3.26]
Martin-Rodriguez et al. 2019 1.7 216 16 14 153 15 35% 0.30 [-1.01, 1.61] b o
Mejuto-Vazquez et al. 2014 2 17 8 48 24 B 27%  -260[-443 077 —
Pecos-Martin et al. 2015 21 18 3 51 15 36 46% -3.00[-3.72-228) =
Tekin et al. 2013 22 2 22 53 18 17 37%  -3.10[-4.30,-1.90] —
Subtotal (95% CI) 154 105  21.8%  -2.31[-3.64,-0.99] B
Heterogeneity: Tau® = 2.30; ChP® = 37.33, df = 5 (P < 0.00001); F = 87%
Test for overall effect Z = 3.43 (P = 0.0006)
Manual Therapy
Arias-Buria et al, 2020 34 22 15 48 21 15 3.2% -1.40 [-2.04, 0.14] o TR
Campa-Moran et al. 2015 133 147 12 218 18 24 35% -0.85 [-1.98, 0.28] s
Llamas-Ramaos et al. 2014 09 0B 45 G P 48 5.0% -0.10 [-0.49, 0.29] B
Segura-Orti. et al. 2016 171 147 10 1.86 1.03 8 3.8% 015 1.3, 1.01] A
Sobhani et al. 2017 392 2 7 338 126 13 3.0% 0.54 [-1.09, 2.17] o
Tabatabaiee et al. 2019 33 024 10 4 DBS 20 5.0% -0.70[-1.10,-0.30] -
Ziaeifar et al. 2014 134 193 16 305 227 17  3.3%  -1.71[-3.14,-0.28]
Subtotal (95% Cl) 115 143 27.2%  -0.53 [-0.97,-0.09] L 4
Heterageneity: Tau® = 0.13; Chi¥ = 11.10, df = 6 (P = 0.08); F = 46%
Test for overall effect: Z = 2,37 (P = 0.02)
Other Physical Therapy Interventions
Aridici et al. 2016 458 1.85 M 42 205 a0 4% 0.38 [-0.60, 1.36] =
Dogan et al. 2019 107 1.51 19 169 207 23 3.9% ~0.62 [-1.70, 0.486] S
Garcia-de-Miguel et al. 2020 226 1.55 2 17T 129 22 44% 0.55 [-0.29, 1.39] D
Hayta et al. 2016 55 12 28 51 12 27 AT% -0.20 [-0.83, 0.43] e
Ibuldu et al. 2004 371 233 20 205 143 20 37% 1.66 [D.46, 2.86) —
Luan et al. 2019 1.91 1 2 173 0 30 49% 0.18 [-0.30, 0.66] T [
Manafnezhad et al. 2019 e 22 35 389 216 s 4% -0.10 [-1.12, 0.92] .
Onat el al. 2019 31 24 36 27 28 36 3.7% 0.40 [-0.80, 1.60] i
Rayegani et al. 2014 15 28 14 22 26 14 25% -0.70 [-2.70, 1.30] .
Sobhani et al. 2017 392 2 6 369 149 13 28% 0.23 [-1.56, 2.02] E— | a—
Sukareechal et al. 2018 26 22 21 34 21 21 3.6% -0.80 [-2.10, 0.50] TR
Tabatabaiee et al. 2019 33 D24 10 296 03 20 5.2% 0.34 [D.14, 0.54] =
Valiente-Castrillo et al. 2020 238 185 20 385 238 18  35%  -147[-281,-0.13) —_—
Subtotal (95% CI) 204 30 51.0% 010 [-0.21, 0.41] L 2
Heterogeneity: Tau® = 0.11; Chi¥ = 21.32, df = 12 (P = 0.05); IF = 44%
Test for overall effect £ = 0.65 (P = 0.52)
Total (95% CIj 563 558 100.0%  -0.65 [-1.09, -0.22] -
Heterogenaity: Tau® = 0.93; Chi? = 193,70, df = 25 (P < 0.00001); " = 87% _:4 ~:2 3 é i

Test for overall effect: Z = 2.96 (P = 0.003)

Test for subaroup differences: Chi? = 15.67. df = 2 (P = 0.0004), 1 = 87.2%

[Dry Needling] [Comparative]
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Figure 2. Mean differences (MD) comparing the short-term effects of dry needling alone against
sham/placebo/waiting list/other forms of dry needling or manual therapy or other physical therapy. SD:standard

deviation; Cl: confidence interval.

Dry Needling Comparative Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 85% CI
Manual Therapy

De Meulemeesteretal. 2017 359 206 17 419 197 21 104%  -0.60[-1.89, 0.69]
Ziaeifar et al. 2019 24 174 16 333 222 15  9.0% -0.93 [-2.34, 0.48] = = [
Subtotal (95% CI) 33 36 19.4% -0.75 [-1.70, 0.20] *
Heterogeneity: Tau® = 0.00; Chi* =0.11,df =1 (P =0.74); = 0%
Test for overall effect: Z = 1.54 (P = 0.12)

Other Physical Therapy Interventions
Hayta et al. 2016 38 1 28 42 1.3 27 29.6% -0.40 [-1.04, 0.24]

!

Luan et al. 2019 169 103 32 15 082 30 413% 0.19 [-0.27, 0.65]

Valiente-Castrillo et al. 2020 3173 19 391 25 20 97%  -0.91[2.25 043

Subtotal (95% CI) 79 77 80.6%  -0.19 [-0.75, 0.38]

Heterogeneity: Tau? = 0.11; Chi* = 3.75, df = 2 (P = 0.15); ? = 47%

Test for overall effect: Z = 0.65 (P = 0.52)

Total (95% CI) 112 113 100.0%  -0.27 [-0.73, 0.18] q

Heterogeneity: Tau? = 0.07; Chi? = 5.54, df =4 (P = 0.24): I* = 28% _k 2 ;) 2 51
Test for overall effect: Z = 1.19 (P = 0.23) (Dry Neediing] [Comparative]

Test for subaroup differences: Chi2 =101, df =1 (P = 0.32). P = 0.5%

Figure 3. Mean differences (MD) comparing the mid-term effects of dry needling alone against
sham/placebo/waiting list/other forms of dry needling or manual therapy or other physical therapy. SD:standard

deviation; Cl: confidence interval.

| 3. Dry Needling and Pain-Related Disability

Dry needling had a significant overall small effect size (SMD -0.26, 95% CI —0.48 to —0.05, p = 0.001, Z = 2.44, N
=924, n = 20 trials) for improving pain-related disability at the short-term when compared with a comparative group
but with moderate heterogeneity (1> = 58%) among trials (Figure 4A). Significant differences were found when
comparing dry needing with sham/placebo/waiting list/other forms of dry needling (SMD -0.87, 95% CI -1.60 to
-0.14, p = 0.003) but not when compared with manual therapy (SMD -0.20, 95% CI -0.49 to 0.10, p = 0.19) or
other physical therapy interventions (SMD -0.07, 95% CI -0.27 to 0.13, p = 0.49). The funnel plot presented

asymmetry and publication bias (Supplementary Figure S3).

At mid-term follow-up, dry needling did not exhibit a significant overall effect (SMD -0.33, 95% CI -0.70 to 0.05, p
=0.09, Z=1.71, N = 226, n = 5 trials) for reducing pain related-disability as compared to a comparative group, with
moderate heterogeneity (12 = 49%) among the trials (Figure 4B). No significant subgroup differences were found (p

=0.77, 12 = 0%). Table S1 summarizes the main results of the included studies.
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A) Short-Term
Dry Heedling Comparative Sid. Mean Difference Std. Mean Difference

Study or Subgroup Maan 50 Tolsl Mean 5D Total Weight IV, Ramdem, 95% Ci I, Randeom, 35% C|
Sham | Placabo | Waiting list | Other losm of dry nesdiing
Fenandez-Camen &l &l 2017 T12 A66 63 @19 1] 3 | B2% 021 [-0U71, DU28) e
Hoh ot al. 2007 31 az B 12 a5 & 2% <246 [-3.45, -H.85)
Martn-Rodnigues e al. 2013 e B2 -] 16 1285 1% 45% -0.36 [-1.07, 1u35] —_——
Pecos-Martin ol al. 2015 a8 i B 8T e ¥ BO% =127 [+1.78, -0. 78] e
Subtotal (95% Cij 123 B0 18.8% 08T [1.84, D.14]) B o
Heterogonedy: Tou™ = DA Chi® = 1491, df = 3 (P = D.003K 1" = T9%
Teel for overall aflect: £ = 2.35 (P =0.02)
Manual Therapy
Arias-Buria ol al. 2020 16 b 15 16 e 1%  45% 0.00 072, 0.72) L
Campa-dioran of al, 2015 122 566 12 126 808 2 A40% .07 08T, 3.7 T
De Meulamessier e al. 207 .71 466 19 1085 483 2 51% 0066 [-1.32, -0.05] T T
Lismas-Ramos of al. 2014 54 a1 a5 § ar W A% 12 {=0.30, 0.53) S
Sagura-Di. &1 al. 2018 58 42 W 48 31 & 33% 025 [-0U68. 1.19) _—t
Sobhard ot al. 2017 15T as Fo188 B5 13 3% 048 [ 1.4Z, 0.45] = f
Jigeitar ot al. 7019 134T 15 16 21.38 1236 1T A6% 067 [-1.36. 0.03] e —
Subtotal (85% C1) 14 133 M.7% 0,20 [-0.49, 0:10] L
Heterogensity: Tau" = D04, Chi* = 7.63, ol = 6(P = 026 "= 23%
Tesd for overall effect: £ =137 (P = 0.19)
Other Physical Therapy interventions
Micici of ol. 2016 4274 2085 3 @566 1877 M E1% 015 [<0035, DGE) e o
Dogan o2 al. 2019 153 1058 19 148 082 2 3% .06 0,55, 0.65] o
Garcia-de-Muguel ol al. 2020 1308 745 2 2.7 B2 22 EA% 0.10 [-0.48, 0.69] e
Hayta st 8l 2016 126 55 2 159 56 2 58% 058012 -004) =
Lusifi 6f 8l 2019 038 246 iz a8t 1. 30 B1% <000 [-0U50, B 1) = T
Manafrezhad ef &l 2018 1520 B85 s ETE 116D 35 Bd% 4114 [-0081, (33 T
Ot et sl 2018 B8 48 ] 86 4.4 M A4A% .28 [-0. 18, O.74) T -
Sobhars of &, 2017 BT 38 B M4 & 13 30% -0.82 [-1.83, 0.19] B
alente. Castnilo & al. 2000 12 SBA 20 nA T2 19 51% 318 [-0087, Quis] —
Sublotal (§5% C1) 73 235 405% 007 [-0.27.0.13) *
Heterogenalty: Tau® = 000 Chi* = 9,13, dl = B(P = 0,30 1" = 12%
Tes! for ovarall afect: Z = 069 [P = 0.48)
Tatal (95% CI) A76 448 100.0% 076 [<0.4%8, £.08] -*»
Huteroganaity: Taut = 0.13: Chit = 44 75, df = 19 (P = DO0CTY; F = 58% T3

Tt for cvarall effect Z= 2.44 (P = 0.01)

M i [y it i
Tost for subgroup difrences: Chit = 4,50, df = 2 (P = 0.11), 1= $5.6% Py Fabdle) Jompersiin

B) Mid-Term

Dy Hesdling Comparatlve Sid. Mean DFTerence Sid, Mean Duflerence
Study of Sulbsgroup Mean S0 Tofal Mean 5D Taotal Weight IV, Randam, 85% CI V. Randiam, B5% CI
Manual Therapy
D Melemesaber of 8l 2017 BOE S.08 7 oa0e 438 X2 108% 022 |-0.85, 0.42]
Zlaeliar of al, 3013 24 BE 16 1B3F 122 15 18.3% <0064 |-1.37, 0.0
Subtotal (05% Clj 13 T MI% 040 [-0.88, 0.08]

Heterogsnady: Tay" = DI Chi*= 075, A= 1P D9 P = 0%
Teest for cverall effect I =184 (P =0.10)

Other Physical Therapy Intenventions

Hinytn el ol 2016 7B A7 2 1M1 53 7 ZOW D78 [131,-03) -
Luan ot al. 2019 94T 17 32 007 A7 30 9% 022 |-0.28, 0.72) -
Visbense-Cawrilo s al 2020 11 606 19 1378 BFE 20 100%  -D.38 [H0.09, 0.27] =t
Sublotal (98% CI) T8 T B4E% 020058 0.31]

Heterogenaity: Tau® = 015, Chi* = 6.80, di = 2 (P = 003 F=T1%
Tt for ovarall aflect Z = 055 (P = 0.34)

Total {35% ¢ij 112 114 100.0% 033 [-5.70, 6.04] 01
Hetersgenatty: Tau® = 0.0%: Chi* = 7.60, dl = & (P = 0,10} 1* = 46% T T Wy Y
T for envarall ofoct: Z = 1,71 (F = 0.00) Dy Hioding]  IComperathicl

Test for subgroup differencns: Chi* = 008, df = 1 (P = 0.77), P = 0%

Figure 4. Standardized mean differences (SMD) comparing the effects of dry needling alone against
sham/placebo/waiting list/other forms of dry needling or manual therapy or other physical therapy interventions on

pain-related disability at the (A) short- and (B) mid-terms. SD:standard deviation; Cl: confidence interval.

4. Dry Needling and Pressure Pain Sensitivity (Pressure Pain
Thresholds)
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Dry needling did not show a significant overall effect immediately after (MD 4.93 kPa, 95% CIl —-42.18 to 52.04, n
415, 2 =0.21, p = 0.84, Figure 5A) and at short-term (MD 6.84 kPa, 95% CI| -33.41 to 47.10, n =780, Z2=0.33, p

0.74, Figure 7B) for increasing the pressure pain thresholds vs. a comparative group. The funnel plot did not

present a potential publication bias.

The analysis also revealed considerable heterogeneity (1> > 95%) between the studies. Only the subgroup
comparing dry needling with sham/placebo/waiting list/other forms of dry needling had a significant immediate
effect (MD 55.48 kPa, 95% CI 27.03 to 83.93, p < 0.001, Figure 5B).

A) Immediate
Dry Mesdiing Comparativg Blaan Dfference Maan Diftarence
Study or Subgraup Waan S0 Total Masan S0 Tatal Waight IV, Ransdom. 95% CI W, Randam, 95% Ci

Ehain [ Placebs | 'Waling llel | Diher Tesm of dry necding
Famander-Canero el ol M7 18776 1théy & WATT AN FARR L E o pad: FELFE IR T

Wulo Wizquer of ol 2004 4 BRE 9 E2 1095 8 90%  12.00]-TE4E, 10045
Rbyurgh el el M2 TEG48 12419 T TIBSS 2642 20 MIEWN 4793 |-12.40, 10806 7 —
Paoas-llartin et 3l 2006 AMEE 4803 M MAE GBEE M N TEAS 50090, 106 D0 —=
Bublodal (D5% CIy 125 BS AL 5544 [77.09. B8] E
Holesoperedy: Tow' = 247 04 Ch' = 4 18, df = 5 (P = 024 |1 = 28
Tast for overnll offect T = 382 (P =0.0001]
Whaniial Trerapy
Campa-Monin of al 2015 0545 1BA3Z 12 ISBAY MEAT 12 B3N ITOT [T, 1TZDS
1D WA dpra i @l Al 20T ey W ese 687 a2 1N -1.30 |-43.80, &1.20) %
Ziveiar ot Al 24 MRSET  ATES Lo FER ] 7 A% =006 [-B2AT, 11.67) i
Bubtetal (5% CI) Fi3 §1 MUEM 0TT [T 134T) -
Heteenparalty. Taw® = 000 Ch* = 102, 01 =2 (P = 080K P = 0% |
Tast ior copral pifect £ = 051 (P =0 36)
Oahar Plrysical Tharagy Ivarestioes
Garcia-de-Migusl of af 5120 JBETI  AB0R = IBET A6 T OIETR M | 136ED, B0 ===
Lusas ! L F005 MAO} 4887 ¥ 2531 S10A 0 A2 120N <707 3088, 18 B4) —
Subletsl (95% CI) £ 54 IS4 5034 [-150.03, 42.35] ——
Holwoperedy: Tee' = 5119.83, Chif = 32,80, i = 1 (P < D.00001); ¥ = 9T
Tinst for comtad affect £ = 1,94 (F =0.26)
Total (5% CI} 25 190 100N 403 [-42.98, §2.04) ; --- ;
Heteenparedy. Taw' = 43087, Cni = 105.35T, of = 8 (P < 200001k I* = B2'% — p — = P
Fast for pvprat efinct 7 = 021 (P =1 8] R HoT R A
Tasi kor subgeoun $feences: CThi' = 14,13, if = 2 [P = 0.0005), = B5.8%
.
B) Short-Term
Diry Mgaadiing Comparative Maan efferancs Mlagr Diftarence
oF S Mean 50 Telsl  Meam S0 Tetal I¥, Rendem_ §5% CI W, Randam 95% Cl

Sham [ Placebo | Waking list | Other form of dry needling
Faminde: Corneso o 8l 2017 20488 11407 B3 18142 BS31 31 B2% 23,38 [ 2283, 85.25]
Wewlo-darquar of @ 2014 35T W3 8 M6 8erv 8 51% 5760 [F28 00, 144 20] i AT
PecosMartin et al 2015 AN 4F 403 36 BATP BABY M BO%  VAT300N2 8232 b
Bubbstsl (B5% CI) 108 B 1TE% TE.53 |82, 16008 | ——
Heteropeceity: Tog® = i 38: Chif = 1055, of = 2 (P« Q00D . ¥ = B0%
Tanl ko cvnrall pfleck T« 1.71 [ = 2.08]
Bsnyal Thersey
Carpahlonis sl sl 2015 IMB4T IATE 12 IMAOT 1M M 2ZE% T80 [TEEM 17416]
D Mg ler @l &l 2047 M2 MME W@ MAT B 1R BIN 2531 L2580 TEAD| T
LlampeRaros of & 014 k.- XN o4k MTE L T N 60 TR, G 06) s
Segure-Orti. et ol 2000 2453 TAS 10 2452 294 B BO% 0000 [-52.78, 52.75] o q—
Tatatabaess st al, 2018 1853 FRAY 15886 BR23T W 3% 2648 L1396, 66.02) T
Zigmilat ot sl 2014 16112 456% 16 WAL 4364 1T AW TEEN 115 ApaT) i pehey
Bubletsl (B5% Cl) {1F] LE I P 32.25 [-1.02. BA 5Z] -
Heteroperety: To® = 1008 25; Chit = 1086, o = 5 (P = 0001 | P = T8%
Tant bor cessall eflect = 1.60 [P = 0.06]
Cber Physical Thernagy Interventions
Doger el al. 216 w4 NS 19 M2 13587 23 BA% 1650 BT 64, 58 a8 ——
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Figure 5. Mean differences (MD) comparing the effects of dry needling alone against sham/placebo/waiting
list/other forms of dry needling or manual therapy or other physical therapy interventions on the pressure pain

thresholds (kPa) (A) immediately after and (B) at the short-term. SD:standard deviation; Cl: confidence interval.

| 5. Dry Needling and Cervical Range of Motion

No significant overall effects of dry needling immediately after on the cervical range of motion when compared with
a comparison group were observed: flexion (MD 1.93°, 95% CI -5.90° to 9.77°, n = 212, Z = 0.48, p = 0.63, Figure
6A), extension (MD 5.23°, 95% CI -1.05° to 11.51°, n = 212, Z = 1.63, p = 0.10, Figure 6A), rotation (MD 2.04°,
95% CIl -4.08° to 8.15°, n = 176, Z = 0.65, p = 0.51, Figure 7A), and lateral-flexion (MD 2.65°, 95% CI -2.07° to
7.37°, n =176, Z = 1.10, p = 0.27, Figure 7A). Similarly, no significant overall short-term effect of dry needling on
cervical flexion (MD 1.26°, 95% CI —-3.06° to 5.58°, n = 458, Z = 0.57, p = 0.57, Figure 5B), extension (MD 0.34°,
95% CI -3.02° to 3.70°, n = 454, Z = 0.20, p = 0.84, Figure 8B), rotation (MD -0.23°, 95% CI -1.40° to 0.95°, n
478, Z = 0.38, p = 0.71, Figure 8B), and lateral-flexion (MD 0.30°, 95% CI -1.00° to 1.61°, n =520, Z=0.45, p

0.65, Figure 5B) was found. All group analyses showed substantial heterogeneity. Table 3 summarizes the main

results of the included studies.
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Figure 6. Mean differences (MD) comparing the effects of dry needling alone against sham/placebo/waiting
list/other forms of dry needling or manual therapy or other physical therapy interventions on the cervical range of

motion in flexion (A) immediately after and (B) at the short-term. SD: standard deviation; Cl: confidence interval.
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Figure 7. Mean differences (MD) comparing the effects of dry needling alone against sham/placebo/waiting
list/other forms of dry needling or manual therapy or other physical therapy interventions on the cervical range of

motion in extension (A) immediately after and (B) at the short-term. SD: standard deviation; Cl: confidence interval.
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Figure 8. Mean differences (MD) comparing the effects of dry needling alone against sham/placebo/waiting
list/other forms of dry needling or manual therapy or other physical therapy interventions on the cervical range of

motion in rotation (A) immediately after and (B) at the short-term. SD: standard deviation; Cl: confidence interval.
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Figure 9. Mean differences (MD) comparing the effects of dry needling alone against sham/placebo/waiting

list/other forms of dry needling or manual therapy or other physical therapy interventions on the cervical range of

motion in lateral-flexion (A) immediately after and (B) at the short-term. SD: standard deviation; CI: confidence

interval.
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