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Abstract: Background: Dry needling is increasingly utilized by clinicians in the treatment
of patients with headaches. Although current evidence supports the use of dry needling for
reducing headache pain, needling approaches are inconsistent among published studies,
and no guidelines on dry needling for headaches have been established. Methods: A study
will be conducted using the Delphi method, consisting of three rounds of questionnaires
sent to an expert panel of clinicians and researchers. Results: To guide the development
of the initial survey, we completed a literature review of articles related to dry needling
for headaches. A steering committee will assess the initial survey items synthesized
from the literature search and provide recommendations for the first and subsequent
rounds of the study. Percentage agreement will be the primary measure throughout all
rounds of this study. We define consensus to have been reached when 75% agreement
is achieved. Conclusions: We seek to develop clinical recommendations that will guide
research and treatment practices regarding dry needling for headaches. Having consensus-
driven recommendations on dry needling for headaches will assist researchers in the
design of future studies on this condition. In addition, having guidelines that clinicians can
reference prior to the delivery of dry needling for headaches would benefit patient care.

Keywords: dry needling; Delphi; headache; consensus

1. Introduction
On any given day, it is estimated that 15.8% of the world population will experience a

headache [1]. According to the International Headache Society, a multitude of headache
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phenotypes exists, classified as a primary or secondary headache disorder [2]. Primary
headaches include migraine and tension-type headache (TTH), among others, with an
estimated pooled prevalence in the global population of 14% (95% CI 12.9–15.2) and 26%
(95% CI 22.7–29.5), respectively [1]. Even if its pathogenesis is incompletely understood,
migraine is characterized by a cyclic sensitization of cortical and subcortical brain areas
that reached its peak during the headache phase, when an increased activation of the
trigeminovascular system has been observed [3]. Migraine is reported to be the most
burdensome of all headaches and is ranked within the top ten leading causes of disability
worldwide [4]. In fact, it is the leading cause of years lived with disability in people between
the ages of 15 and 49 years old [5]. Migraine presents as headache attacks lasting 4–72 h of
moderate or severe intensity and typically have a pulsating quality and unilateral location.
They can be aggravated by routine physical activity and are accompanied by nausea,
photophobia, or phonophobia [2]. On the other hand, TTH pain does not worsen with
routine physical activity and does not feature nausea. Photophobia or phonophobia may be
present in some chronic cases. In addition, TTH is typically bilateral and has a pressing or
tightening quality with mild to moderate intensity, lasting minutes to days [2]. Cervicogenic
headache (CGH) is a secondary headache disorder that occurs by pain referral of cervical
origin to the head from upper cervical joints or muscles, among other structures [2,6,7].
Convergence of nociceptive afferents from the upper cervical region, with neurons also
receiving input by afferents of the trigeminal nerve, may explain the phenomenon of
referred pain to the head [6]. The prevalence of CGH is far less researched compared to
migraine and TTH; however, previous studies estimate the prevalence of CGH to be as low
as 0.17% in the general population [8] to as high as 4.1% [9]. An earlier study also reported
that patients with CGH experience similar negative effects on health-related quality of
life as do patients with migraine and TTH, most significantly in the domain of physical
functioning [10]. Whilst headache types differ in diagnostic criteria, it is common for their
clinical findings and symptomology to overlap in some sub groups of patients [11]. To
further complicate the clinical headache diagnosis, one headache may co-exist with another,
such as TTH and migraine [12].

Lifestyle factors such as poor sleep, low levels of physical activity, poor dietary habits,
alcohol use and smoking, among others, may negatively impact headache characteris-
tics [13,14]. Yet, educating individuals suffering from migraine, TTH or CGH to modify
these lifestyle factors, when possible, and to keep an accurate headache diary may improve
headache care [15]. In addition, headache types like migraine are associated with psychoso-
cial comorbidities such as depression and anxiety, which add to the headache burden [16].
Consideration of these factors in the overall management of headache are being increasing
investigated [12,13].

Cervical musculoskeletal impairments are prevalent in patients with migraine, CGH,
and TTH [17–19]. These include increased pain sensitivity and dysfunction in the upper
cervical spinal joints, restricted cervical range of motion, forward head posture, decreased
function of the deep neck flexor muscles, reduced thoracic spine mobility, and trigger points
in muscles of the head and neck [20–24]. A trigger point (TrP) is defined as a hypersensitive
spot located within a taut band of skeletal muscle that is painful upon stimulation, and
typically features referred pain and associated phenomena [25]. Tender points are also
associated with primary and secondary headache types, commonly along the peri cranial
and cervical region [26,27]. Like TrPs, tender points exhibit hyperalgesia and other signs
reflective of central sensitization [28,29], but do not share the same pathophysiological
features that are characteristic of TrPs, such as localized muscle contractures [30] and
elevated concentrations of algesic and inflammatory substances [31]. Phenotypically, a TrP
may exhibit nociceptive, nociplastic, neuropathic or mixed-type pain features in nature.
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That is, TrPs may be a primary source of pain or altered nociception, or secondary and
comorbid with another disorder [25]. According to recent evidence, nociceptive input
from TrPs in the craniofacial, craniomandibular and cervical region can also project to
the trigeminocervical complex (TCC) and may precipitate headache pain via convergence
of cervical and trigeminal afferents in the upper cervical spinal cord [32]. Trigger points
are treatable musculoskeletal impairments, and therefore often targeted with various
interventions in the clinical setting for the management of headache disorders [33].

Clinicians often use needling therapies for the treatment of TrPs in patients with
headache. These include TrP injections using local anesthetics [33], botulinum toxin [34]
or dry needling, where no pharmacological substance is used [35] and acupuncture [36].
Dry needling (DN) involves the insertion of solid monofilament needles through the skin
and into various tissues of the body, most commonly into TrPs, to reduce pain and improve
function [37]. Acupuncture is based on classical theories and principles of Traditional Chi-
nese Medicine and involves the use of needles into acupuncture points to alter or regulate
the flow of energy along meridian pathways [38]. Although DN and acupuncture differ in
historical background and theories, both practices are commonly used for treating pain
and share similar neurophysiological mechanisms [38]. Furthermore, many acupuncture
points prescribed for treating headaches are in or around muscles of the head and neck that
harbor TrPs [36,39].

De Pauw et al. reported consensual agreement across experts that impairments in
muscle length/stiffness are good clinical indicators for the use of TrP therapy in patients
with TTH in their Delphi study [40]. A previous study on patients with migraine reported
that identification of TrPs in the head and neck muscles, specifically those TrPs eliciting
migraine-like pain, has utility when planning to administer needling interventions [41].
Yet, DN may also target nerve innervation fields [42], periosteal structures and cervical
entheses [43] for the management of headache pain. Dry needling is used by physicians,
physical therapists, and chiropractors, among others [44,45], in many countries of the world
for the treatment of neuromusculoskeletal disorders, including headache. Research on DN
has grown over the past twenty years. In fact, a recent bibliometric analysis identified
458 articles published on the topic of DN for myofascial pain syndrome (MPS) alone,
produced from 46 countries across the world [46]. Studies exploring the fundamental
mechanisms of DN corroborate evidence for neurophysiological and biochemical effects
that are elicited at peripheral [47,48], spinal [49,50], and supraspinal levels [37,51] that
together serve to reduce nociception and modulate pain.

A recent umbrella review on DN concluded it is effective for reducing pain in the short
term for musculoskeletal conditions associated with TrPs across all body regions, after
analyzing nearly two hundred randomized controlled trials across thirty five systematic
reviews [52]. In addition, DN was superior to the sham, placebo, and no intervention
for reducing pain intensity. While no superiority was shown comparing DN to other
interventions used in clinical practice, this review and others support using DN as an
adjunct therapy [52,53]. For headaches, a previous review reported that DN reduced
headache pain in all eight studies analyzed, including migraine [54]. Yet, Vázquez-Justes
et al. reported high heterogeneity in the methodologies across DN studies, which rendered
the authors unable to perform a meta-analysis. Furthermore, the authors supported the idea
of developing specific protocols to increase consistency of methods across DN studies for
headache [54]. Another recent meta-analysis reported that DN was not statistically better
than other interventions for reducing headache pain intensity in the short term in patients
with TTH (SMD −1.27, 95% CI = −3.56 to 1.03), CGH (SMD−0.41, 95% CI = −4.69 to 3.87),
or mixed headaches (migraine and TTH) (SMD 0.03, 95% CI = −0.42 to 0.48). However, DN
was shown to be effective for reducing disability and headache frequency compared to other
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interventions in patients with TTH and CGH [55]. According to Pourahmadi et al. most
studies investigating dry needling for headache suffered from failure to report on allocation
concealment and statistical heterogeneity. In addition, most studies poorly described
DN procedures and failed to reference a specific DN approach. Moreover, no analysis
regarding a specific DN technique on outcomes for any headache type could be performed
due to the high variability in approaches used across studies [55]. It is conceivable that
improved consistency of DN procedures across headache studies will allow researchers to
observe if specific DN parameters impact study outcomes. For example, the physiological
mechanisms of DN for pain modulation are influenced by needling dosage [48,50]. More
specifically, the duration of needling is among the various dosage parameters and can
influence the effect of DN on the autonomic nervous system [56]. Thus, if improved
consistency in dosage parameters is achieved across studies using DN for headaches,
researchers may begin investigating the impact of various DN dosages on outcomes for
specific headache types.

In a recent DN review, the authors could not determine the impact of DN dosage
on pain outcomes due to the wide variation in dosing variables and inconsistency in the
needling techniques used between studies [57]. For example, only 2 of the 18 studies
reported the number of needles used and only 4 of the 14 studies, which reported the
elicitation of local twitch responses, specified how many occurred. As a result, the authors
suggested reporting dosage parameters with specific recommendations on how to report
DN technique, number of needles used per session, region treated, number of muscles
and specific muscles treated per session, if a local twitch response (LTR) occurred (and if
so how many), visit frequency and total visits [57]. Likewise, a survey study of physical
therapists in the United States investigated DN practice patterns for the management of
musculoskeletal pain and found significant variability in the use of needling techniques
among respondents [58]. A more recent systematic review found considerable variation
in and underreporting of DN procedures across more than twenty DN studies [59]. Con-
sequently, the authors voiced concern over the potential impact this heterogeneity may
have on the internal validity of many DN randomized controlled studies. Therefore, the
Delphi process was recommended to assimilate a set of guidelines for DN [59]. Since
studies investigating the use of DN for headaches are also widely inconsistent in needling
approaches, and clinical guidelines on DN for headaches have not been established, a
Delphi study would be an appropriate method to establish expert-based guidelines on DN
for headaches [60].

In the healthcare setting, a Delphi study can generate consensus on a given research
question through expert interviews using a questionnaire or other survey instrument.
Typically, a structured questionnaire is issued over two to three rounds, undergoing several
revisions after analyzing participant responses and feedback from the previous rounds.
The aims of this Delphi study will be to develop a broad consensus on DN practices
for the management of CGH, TTH, and migraine to inform practicing clinicians and
further research studies on expert consensus-based practices for DN in these headaches.
Additionally, it is our aim to contribute a study protocol that is consistent with established
Delphi study guidelines to the clinical and research community involved in the use of dry
needling for headache management.
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2. Methods
2.1. Study Design

According to the Mass General Brigham (MGB) Institutional Review Board, the current
project meets the criteria for exemption and was approved by the MGB Research Informa-
tion Security Office (protocol #2024P001341). In addition, this protocol is registered on Open
Science Framework (OSF) (https://doi.org/10.17605/OSF.IO/VBSY9). This study will
implement a three-round Delphi design in accordance with the Guidance on Conducting
and Reporting Delphi Studies (CREDES) (see Table S1) and other recommendations [61–63]
along with direction from published Delphi studies in rehabilitation [18,40,64,65]. This
study will consist of three rounds of online questionnaires sent to an expert panel of clini-
cians and researchers, both nationally and internationally. A systematic literature review
of articles related to DN for headache was initially performed across several databases to
inform the selection of survey items. A combination of closed and open-ended questions
was developed to guide the first round of the survey. A steering committee has been estab-
lished, and prior to the production phase of the Delphi, the committee will assess the study
methodology, assess the initial survey items synthesized from the literature search, and
provide any further recommendations for items to inform the first round, and subsequent
rounds, of the Delphi study. This expert committee consists of six academic and clinical
experts from the following countries: Spain, Denmark, Italy, Belgium, and the United
States. Each committee member has over ten years of clinical and academic experience, has
declared no conflicts of interest and has published on the topics of headache and/or dry
needling extensively. After collection of participants’ responses and feedback from the first
round and other rounds, the questionnaire will be refined and reissued to progress toward
probable consensus.

Research Electronic Data Capture (REDCap) will be used to create, issue, and assist
with analyzing electronic questionnaires from each round. Study data will also be collected
and managed using REDCap electronic data capture tools hosted by Mass General Brigham
Research Computing, Enterprise Research Infrastructure & Services (ERIS) group. Research
Electronic Data Capture is a secure, HIPAA-compliant, web-based application designed to
support data capture for research studies [66,67].

Research data will be shared with the steering committee and a statistician for inter-
pretation and analysis. In this study, data will be collected via electronic questionnaires
delivered to the participants’ personal or institutional email address. Members of the
steering committee, other than the PI, will have no direct contact with expert participants
regarding this Delphi study process. Steering committee members will support the PI in
the development of the initial questionnaire, help with data analysis and with formalizing
future iterations of the questionnaire. All personal identifiers will be removed from the
data sets and replaced with placeholder values. The controller of the data is the institution
of the PI of the study. Finally, participants will be informed that the PI may reach out to
them for further communications following the completion of the study when clarification
of responses or feedback is needed for proper analysis of the study data, or for further data
analyses related to this study only. Figure 1 presents the Delphi study schema.

https://doi.org/10.17605/OSF.IO/VBSY9
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2.2. Subject Selection

To capture a diverse sample, experts from a diverse range of institutions globally will
be asked to participate. Eligible participants will include but not be limited to physicians,
physical therapists, osteopaths, and chiropractors with at least 5 years of clinical experi-
ence in the management of headaches (CGH, TTH, and migraine) and at least 3 years of
experience using DN for the treatment of patients with headache disorders. In addition,
experts with 10% or more of their total treatment population that is headache related will
be preferred [40]. Eligible individuals may also be academic researchers not currently
in practice, but they must meet the defined clinical experience and DN experience re-
quirements with headache management. Moreover, they must have achieved primary
authorship or co-authorship of at least one relevant peer-reviewed publication on the topic
of headache. The steering committee will be responsible for recruiting international experts,
specifically experts identified through the literature search as authors, clinicians and/or
academic professionals known to the members of the steering committee to have expertise
in headache management, along with experts who are international DN instructors who
meet the eligibility criteria.

There are no official guidelines available for researchers to use when selecting experts
for a Delphi study, or determining appropriate sample size [68]. Based on a systematic
review of the Delphi literature, Junger et al. confirmed that, at a minimum, the criteria
used for the selection and recruitment of experts should be explained in the methodology,
along with survey response rates and information related to the participants expertise [61].
For this study, we will lean on clinical and academic experience/knowledge related to
headache and dry needling, along with authorship of peer-reviewed publications, which
are commonly used criteria to define expertise in Delphi studies [68]. We aim to recruit and
retain 30 experts from multiple countries, which is similar to the number of participants
included in previous Delphi studies on the topic of headache [18,40] and DN [65]. Moreover,
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selecting an expert panel size larger than 30 may not improve the Delphi results and poten-
tially contributes to lower survey response rates [69]. Importantly, a homogenous group
of 30 experts with specialized knowledge and experience, in our case DN for headaches
(CGH, TTH and migraine), is sufficient to obtain stable results from a Delphi survey [70].
Thirty participants that best represent the expert population most appropriate for this study
will be chosen, following agreement to participate.

2.3. Subject Enrollment

A purposive sample of individuals will be invited via email to participate in this
Delphi study. An email invitation will be sent to the potential panelists and will include a
Delphi study fact sheet to provide information about the study. Following agreement to
participate, a participant demographic questionnaire will be issued to assess eligibility for
the study. Prior to the round one questionnaire, participants will answer questions related
to basic demographics (age, sex, country of residence, current institution, or clinic) along
with professional credentials, experience related to clinical practice, relevant academic
experience, and DN experience for headache management. Upon confirmation of interest
and eligibility, a REDCap survey will be sent electronically to the participant for rounds one
through three. The principal investigator will be responsible for executing and managing
all aspects of the survey process through REDCap. For participants who are non-English
speaking, a translated version of the invitation email, and surveys for the study will be
provided. Following consent to participate, each panelist will be asked to commit to
participation in each round of the Delphi. Experts will be informed that participation is
completely voluntary and there are no consequences for withdrawing from the study at
any time or refusing to participate. Participants will be provided with a Delphi study
information fact sheet explaining the type of data being collected and the reason for
carrying out such a study. Potential participants will be provided with a clear explanation
of the anticipated process, and an explanation that participation would last a period of
3–4 months.

2.4. Study Procedures

The initial survey items chosen for round one was supported by a systematic review
of the literature on DN for migraine, TTH, and CGH. PubMed, CINAHL, and Web of
Science databases were searched for articles published up to 17 October 2023. The criteria
for inclusion were (1) articles written in the English language, (2) articles must either be a
systematic review, meta-analysis, or randomized controlled trial investigating the effects of
DN on migraine, TTH, or CGH; (3) articles that include outcome measures relating to either
headache frequency, headache pain intensity, or disability. No limits were placed on the
date of publications. Two reviewers who are Doctors of Physical Therapy, TP and JD were
involved in the creation of the search syntax for each database, with the help of a Health
Science Librarian who was also consulted in the literature search process. To optimize the
chances of identifying relevant studies, we used a dual-reviewer title and abstract screening
process [71,72]. The same two reviewers, TP, and JD, uploaded all search results data to the
PICO Portal for automatic removal of duplicates and to carry out the process of screening
titles and abstracts. Screening of titles and abstract together has been shown to have high
precision in yielding relevant articles for systematic reviews [73]. In total, 9534 articles were
identified, as shown in Table 1.
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Table 1. Search formulas for research databases.

Database Search Terms Date Searched Records Found

PubMed

((“dry needling”[Title/Abstract] AND
“Headache”[Title/Abstract]) OR
“Migraine”[Title/Abstract] OR
“Tension-Type”[Title/Abstract] OR
“Tension-Type”[Title/Abstract] OR
“Cervicogenic”[Title/Abstract]) AND ((clinicaltrial
[Filter] OR meta-analysis [Filter] OR
randomizedcontrolledtrial [Filter] OR
systematicreview [Filter]) AND (humans [Filter])
AND (English [Filter]))

14 October 2023 4631

CINAHL

S3 = (AB “Dry Needling” AND AB Headache OR AB
Migraine OR AB Tension-Type OR AB Tension Type
OR AB Cervicogenic) AND (S1 OR S2)
S2 = AB “Dry Needling” AND AB Headache OR AB
Migraine OR AB Tension-Type OR AB Tension Type
OR AB Cervicogenic
S1 = TI “Dry Needling” AND TI Headache OR TI
Migraine OR TI Tension-Type OR TI Tension Type OR
TI Cervicogenic
Search options:
• Limiters—Abstract Available; English Language;

Research Article; Human
• Publication Type: Clinical Trial; Meta Analysis;

Systematic Review; Randomized Controlled Trial
• Expanders—Apply equivalent subjects
• Search modes—Boolean/Phrase

17 October 2023 1813

Web of Science

(((((((((AB = (“Dry Needling”)) OR TI = (“Dry
Needling”)) AND AB = (Headache)) OR TI =
(Headache)) OR AB = (Migraine)) OR TI = (Migraine))
OR AB = (“Tension Type”)) OR TI = (“Tension Type”))
OR AB = (Cervicogenic)) OR TI = (Cervicogenic)
Search refined by:
• Database: Web of Science Core Collection
• Language: English
• MeSH Headings: Humans
• Search within topic: Systematic Review, Meta

analysis or Randomized Controlled Trial

17 October 2023 3090

Following removal of duplicates, 6233 articles remained. After the screening of titles
and abstracts, 6125 were excluded, leaving 108 for full-text review. Articles were excluded
for the following reasons based on our inclusion criteria: wrong study design, not a
dry needling study and article not in English. Finally, 16 articles fully met the inclusion
criteria [7,42,43,54,55,74–84]. Figure 2 below presents the study selection process.
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2.4.1. Round One

Following the literature review, each of the sixteen studies was summarized by
two reviewers, TP and JD, and the relevant methods and DN details of each study were
organized thematically. Recording the details of the needling procedures across studies
resulted in an archetypical set of dosage parameters on DN for headache that were used
to develop the initial questionnaire. In addition, the overall treatment regimens, and the
rationale behind the use of DN for headache were recorded. A previous DN Delphi study
on plantar heel pain used the Standards for Reporting Interventions in Controlled Trials
of Acupuncture (STRICTA) guidelines to develop their survey items [65], yet not all items
recommended by the STRICTA guidelines are relatable to DN. Therefore, we followed rec-
ommendations from recent reviews on DN [57,59] in addition to STRICTA guidelines [85]
when summarizing the studies, and to guide the development of the initial questionnaire,
as shown in Table 2.
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Table 2. Summary of studies from the literature review.

Study Study Type Headache Type Needling Rationale Needling Details

(A) Number of needle insertions, (B) location, (C) depth, (D) response sought,
(E) type of needle stimulation, (F) needle retention, (G) needle type and (H)
number of treatments

Venancio et al.
2009 [74] RCT

TTH
Migraine
Mixed

Treat TrP to reduce peripheral
sensitization and disrupt nociceptive
input to the trigeminal system.

A. Multiple, not specifically stated
B. TrPs in orofacial or cervical muscles, 1–3 TrPs
C. Into the muscle (TrP), not specified
D. LTRs until exhausted or pain reduced
E. Manual, repeated insertion and withdrawal
F. No retention
G. Hypodermic (injection needle)
H. Single treatment

Rezaeian et al.
2020 [76] RCT Migraine

DN can positively influence the
trigeminal system and improve migraine
headache by deactivating TrPs.

A. 8–10 needle insertions into TrPs
B. TrPs in SCM
C. Into muscle (TrP)
D. Not specified, assume LTR based on Hong 1994
E. Fast-in-and-fast-out by Hong 1994
F. No retention
G. Acupuncture needle, 25 mm × 25 mm length
H. 3 treatments over 1 week, spaced 48 h apart

Sedighi et al.
2017 [7] RCT CGH

DN may improve local muscle blood
flow to reduce ischemia and hypoxia,
and LTR may reduce algesic substances.

A. Not specified
B. TrPs in suboccipital and upper trapezius muscles
C. Muscle depth or subcutaneous depth
D. Not specified
E. Not specified, manual stimulation
F. Retention was 15 min
G. Needle type not specified
H. Single treatment
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Table 2. Cont.

Study Study Type Headache Type Needling Rationale Needling Details

Togha et al.
2020 [77] RCT CGH

DN may promote changes in
biomechanical and
biochemical properties of
TrPs to reduce headache
symptoms.

A. Not specified
B. TrP in SCM
C. Into muscle (TrP)
D. LTR to exhaustion
E. Manual stimulation only
F. None
G. Acupuncture needle, 0.25 × 40 mm
H. Four treatments delivered over 8 days, with one day interval between treatments

Hesse et al.
1994 [78] RCT Migraine

Inactivation of TrPs may
reduce nociception
contributing to headache.

A. Not specified
B. TrPs, 1–3 per session, trapezius, rhomboids, and semispinalis capitis
C. Into muscle (TrP)
D. Response sought was not specified
E. Manual needle stimulation
F. No needle retention
G. Acupuncture needle
H. 6–8 treatments given over a 17-week period, with 1–3 weeks between treatments

Venancio et al.
2008 [75] RCT

TTH
Migraine
Mixed type

Needling of TrP may
interrupt reflex pain
transmission, breaking the
vicious TrP cycle.
Endogenous pain
modulation and positive
effects on CNS.

A. Needle insertions not specified
B. 1–3 TrPs per session that reproduced headache symptoms
C. Into muscle (TrP)
D. LTR until no longer able to elicit, or until muscle tautness is not perceived
E. Manual stimulation only
F. None
G. Hypodermic
H. Single DN treatment

Karakurum
et al. 2001 [79] RCT TTH

DN may engage peripheral
and spinal segmental
mechanisms leading to pain
relief and muscle relaxation.

A. Number of insertions not specified
B. Six predesignated TrPs needled, two in splenius capitis, two in splenius cervicis and
two in mid trapezius
C. Into muscle (TrP)
D. Response sought was not described
E. Manual stimulation
F. Needle retention for 30 min at each location
G. A 30-gauge, 1 inch needle
H. Four treatments
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Table 2. Cont.

Study Study Type Headache Type Needling Rationale Needling Details

Mousavi-Khatir
et al. 2021 [80] RCT CGH

DN to TrPs may reduce
peripheral nociceptive input
and activate spinal and
central inhibitory pathways
leading to reduction in CGH
pain.

A. Number of needle insertions not specified
B. Active TrPs in suboccipital, SCM and upper trapezius
C. Into muscle (TrP)
D. LTR to extinction
E. Manual needle stimulation
F. Needles were manipulated between 60 and 90 s
G. Acupuncture needle, 25 mm × 30 mm
H. Four treatments

Porter et al.
2022 [42] RCT CGH

Superficial DN over the
trigeminal region may elicit
neurophysiological effects
that alter sensory input to the
upper cervical dorsal horn
leading to reduction in
headache symptoms.

A. One needle insertion per location
B. Innervation field of trigeminal nerve included locations near the supraorbital nerve,
infraorbital nerve, mental nerve, and the auriculotemporal nerve
C. Depth was superficial (<10 mm)
D. Response sought was not specified
E. Needle rotation was used, four rounds of 3–4 needle rotations
F. Needle retention was 5–7 min
G. Needles were 15 mm × 0.18 mm, acupuncture needles
H. Single treatment session of superficial DN

Gildir et al.
2019 [81] RCT TTH

Mechanistic
underpinning/rationale was
not explained.

A. Number of needle insertions not specified
B. Active TrPs in masseter, temporalis, frontalis, splenius cervicis and capitis, and
sub-occipital muscles
C. Into muscle (TrP)
D. LTR was elicited to extinction in TrP
E. Manual needle stimulation
F. Needle retention was 20 min
G. Acupuncture needles of 0.25 mm × 40 mm, 0.25 mm × 25 mm length
H. Six DN treatments, 3× per week for 2 weeks
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Table 2. Cont.

Study Study Type Headache Type Needling Rationale Needling Details

Kamali et al.
2019 [82] RCT TTH

DN of TrPs can reduce
ischemia and improve blood
flow to TrPs, leading to
removal of sensitizing
substances that contribute to
central sensitization.

A. Number of needle insertions not specified
B. TrP in sub-occipital, upper trapezius, temporalis and SCM
C. Into muscle (TrP)
D. LTR assumed, not specified
E. Needle stimulation assumed manual based on reference
F. Needle retention was not specified
G. Needle type was not specified
H. Three treatments over 1 week period

Dunning et al.
2021 [43] RCT CGH

Electrical DN and DN
increases endogenous opioid
levels, enhances
microcirculation, and
reduces pro inflammatory
cytokines, potentially
alleviating headache.

A. Number of needle insertions was 8–12, up to 4 thoracic region points allowed
(potential of 16)
B. Intramuscular locations included cranio-cervical, craniofacial, suboccipital, thoracic,
shoulder gridle and first dorsal interossei muscles. Periosteal locations included posterior
occipital rim and mastoid. Perineural locations included greater, lesser and third occipital
nerve, supraorbital nerve, supra and infra trochlear nerve and artery, zygomatic-temporal
nerve, and great auricular nerve
C. Depth of insertion was 10 mm–30 mm
D. Response sought was “mild to moderate” with electrical stimulation and needle
rotation was used to elicit aching, tingling, deep pressure, heaviness, or warmth
E. Needle stimulation included needle rotation and electrical stimulation Electrical
parameters included 2 Hz frequency, 250 microsecond pulse width, biphasic continuous
waveform at “mild to moderate” intensity
F. Needle retention was 20 min
G. Acupuncture needle; 0.18 × 15 mm, 0.25 mm × 30 mm and 0.30 mm × 40 mm length
needles
H. Up to 8 treatments, over 4 weeks
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Table 2. Cont.

Study Study Type Headache Type Needling Rationale Needling Details

Vázquez-Justes
et al. 2022 [54]

Systematic
Review of
RCTs

Migraine,
TTH, CGH and
Mixed type.

Eight studies were included for
review.
Two studies on TTH.
Three studies on mixed headaches
(TTH and Migraine).
Two studies on CGH.
One study on migraine headache.
DN may induced local changes in
skeletal muscle and lead to pain
inhibition through peripheral and
central mechanisms.

All studies included in this article are already described above, except for Patra
et al. [86].
Patra et al. (2018) included patients with CGH. DN performed on TrPs in the
trapezius, suboccipital and paraspinal muscles. Needle technique was not
described, and 15–40 mm length needles were used. Session frequency not
specified.
The trapezius muscle was the only treated muscle in all studies. Three studies
needled the suboccipital muscles and all other muscles varied between studies.
Treatment schedules varied greatly between studies. Only two studies specified
durations of treatment.

Lonzar et al.
2022 [83]

Systematic
Review

Review of RCTs
investigating
invasive
physiotherapy
interventions
for migraine.

Nine articles met the inclusion
criteria, only one study used dry
needling.

Only the study by Rezaeian et al. [76] used DN (see above). All other studies
included acupuncture or percutaneous electrical needle stimulation.

France et al.
2014 [84]

Systematic
Review TTH, CGH

Three relevant studies were
identified. Migraine studies were
excluded. Two studies were RCTs,
and one was a single case report.

Two studies investigated TTH, and the case report studied subjects with CGH.
See Venancio et al. [75] and Karakurum et al. [79] above for needling details.
Details of included case report were not extracted in this review.
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Table 2. Cont.

Study Study Type Headache Type Needling Rationale Needling Details

Pourahmadi
et al. 2021 [55]

Systematic
Review and
Meta-
Analysis

Migraine, TTH,
and CGH

Randomized trials and observations
studies with control groups were
included.
Eleven studies were included. One
study was in Korean, and two
studies were not indexed on the
database that we searched for the
Delphi study.
Four studies on CGH.
Four studies on TTH.
One study on migraine.
Two studies on mixed population
(migraine and TTH).

Dry needling method: 7 of the 11 studies did not reference the dry needling
approach used.
Local Twitch Response: Four studies reported that an LTR was elicited by dry
needling of trigger points, and in the remainder it was unknown.
Other: In 4 studies, the needles remained in TrPs for a period of 10–30 min
Muscles treated
Gildir et al. [81].: see above
Hesse et al. [78]: see above
Kamali et al. [82].: see above
Karakurum et al. [79]: see above
Patra et al. (2017, 2018) [86,87]: suboccipitals, paraspinals and trapezius
Sedighi et al. [7]: see above
Togha et al. [77]: see above
Venancio et al. [74,75],: see above

Abbreviations: RCT = randomized controlled trial; LTR = local twitch response; TTH = tension-type headache; CGH = cervicogenic headache; SCM = sternocleidomastoid; TrP = trigger
point; DN = dry needling; CNS = central nervous system.
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Two physical therapists, TP, and JD, developed the initial questionnaire. Topics
identified from the study summaries in Table 2 were examined and translated into the initial
survey items (see Table S2). Particular attention was given to the rationale and details of the
needling procedures across studies to observe consistencies on how DN is administered in
the treatment of headache. The initial survey items best reflected the common approaches
on DN for headache. Each of the items included in the initial questionnaire related to DN
rationale and DN dosage will be asked for each headache type (migraine, TTH and CGH).
In addition, the initial survey will ask experts open-ended questions about any further DN
considerations according to each headache type. Before distributing the initial survey to
participants, the questionnaire will be pilot tested by three clinical and research experts
from the steering committee.

Experts will rate their level of agreement for the included items using a 5-point Likert-
scale, except for the initial open questions that will be included as part of the first round.
Answers to open questions will be analyzed by the Principal Investigator (PI) and steering
committee and converted to closed questions for the next survey round. After each item
and open-ended question, there will be space for expert comments. Participant responses
from the open-ended questions will be coded alongside each other and analyzed to identify
concepts, categories and themes [88]. The PI will organize the data into a Microsoft Excel
table and present it to the steering committee. An iterative process will ensue to determine
what additional closed question items can be created for round two of the questionnaire
based on the thematic analysis. Following the final round of the study, data from REDCap
will be exported for statistical analysis.

We define that consensus has been reached when 75% percent of participants “strongly
agree” or “agree” with an item. A percentage agreement value of 75% is commonly
chosen for determining consensus among Delphi studies, according to a recent review [89].
Participants will not need to vote further on items achieving consensus in round one, and
therefore items achieving consensus will not be included in the round two questionnaire.
Items achieving 75% agreement or more for “disagree” or “strongly disagree” will be
removed. Items that received an overall rating of “unsure” or that were rated as “strongly
agree” or agree” by less than or equal to 50% of participants during the first and second
round will require further investigation by the steering committee and items/questions will
be amended for the next round. That is, if items that are believed to be important fall just
below the threshold for consensus, the PI and steering committee will consider including
these items as posteriori considerations provided that sufficient justification is provided.
A table will be created to provide explanations for amended items moving into the next
round. Following each round, the steering committee will review all questionnaire data,
participant responses and comments, and the PI will make edits accordingly to prepare for
the next survey round.

2.4.2. Round Two

Themes originating from the open-ended responses and analysis of data from the
structured questions of round one will guide the formation of the round two questionnaire.
In round two, participants can modify their answers from round one based on results and
feedback from that round. Participants will be able to see the amount of consensus on
statements from the previous round, and where they answered compared to the group.
Participants will not need to vote further on items achieving consensus in this round, and
therefore items achieving consensus will not be included in the round three questionnaire.
Items achieving 75% agreement or more for “disagree” or “strongly disagree” will be
removed. Items that received an overall rating of “unsure” or that were rated as “strongly
agree” or “agree” by less than or equal to 50% of participants during the first and second
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round will require further investigation by steering committee and items/questions will be
amended for the next round. A table will be created to provide explanations for amended
items moving into round three.

2.4.3. Round Three

In round three, participants can modify their answers from round two based on results
and feedback from that round. Participants will be able to see the amount of consensus
on statements from the previous round, and where they answered compared to the group.
If consensus is still not reached on a particular item, items will be reviewed and revised
according to the criteria by the PI and steering committee and a fourth round will be
performed. If all items have reached consensus according to our methods after round three,
the questionnaire process will be complete. However, a fourth round may be performed to
investigate expert agreement on an official list of recommendations for DN in headache
management comprising all consensual items.

2.5. Statistical Analysis

Standard descriptive statistics will be used to describe the demographic characteris-
tics of participants based on the first group of questions of the round one questionnaire.
Anonymous answers from the open-ended questions following round one will be analyzed
thematically as described in the study procedures section of this protocol. Percentage
agreement calculations will be the primary measure throughout all rounds of this Delphi
study [90]. However, depending on the data, measures of dispersion and central tendency
may be used in place of or in addition to percentage agreement, using Interquartile Range
(IQR) and/or Median, respectively, as these measures are also widely used in Delphi studies
to define consensus [68]. Data will be analyzed using SPSS 30.0.0 or other statistical soft-
ware at the end of each round. Wilcoxon rank-sum tests will be used for the final round to
evaluate stability and consistency of responses between the final two rounds, with the aim
of moving toward consensus [68]. The response rates of participants will also be measured
following each round, which is increasingly investigated in Delphi studies [60,62].

3. Results
We plan to present our results through high-impact publication for the benefit of

healthcare professionals, researchers, and patients. Outcomes will be displayed quan-
titatively (i.e., percentage agreement calculations, and possibly IQR and Median) and
qualitatively. At the time of submission of this Delphi study protocol, the first round of this
study is planned to begin on or before 1 March 2025.

4. Discussion
Dry needling has steadily evolved in clinical practice since its appearance in the

literature as far back as the 1940s. Research interest in DN has grown substantially over
the last 30 years, with studies investigating the use of DN for headache emerging in the
early to mid-1980s [78,91]. At present, a recent meta-analysis study now supports DN as
an effective intervention for reducing headache frequency and intensity across a range of
headache types, with follow-ups of at least up to 3 months [92].

This study protocol describes the research design for a three, potentially four, round
Delphi study to reach expert consensus for recommendations on the use of DN in headache
management. The Delphi technique is a firmly established methodology for pursuing
consensus on topics related to healthcare, and formulating recommendations based on
expert opinion [60,69]. Having consensus-driven recommendations on DN for headaches
would assist researchers in designing the methods and protocols for future clinical trials
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incorporating DN for headaches, and for this reason, a Delphi study will be performed. In
addition, clinicians would benefit from having expert recommendations to reference prior
to and during the delivery of DN treatments for patients with headaches, as no guidelines
currently exist. After reviewing the literature on DN for headache, our observations are
much like recent reviews on DN. That is, inconsistencies in DN procedures (i.e., dosage
parameters and DN techniques) and practice patterns are prevalent across studies [57,59],
especially those studies investigating DN for headache [55].

We also identified wide variations in treatment rationales across studies, with some
studies referring to the peripheral mechanisms of DN and others leaning on more spinal
or central mechanisms of action. In addition, the clinical indications for DN in headache
management also fluctuate across studies. Most of the studies we reviewed administered
DN to TrPs for treatment of headache, regardless of headache type. For example, Gildir et al.
selected only active TrPs (TrPs that caused the clinical pain compliant when stimulated, i.e.,
at least part of the headache was reproduced with TrP stimulation) to be needled in patents
with TTH [81,93]. Rezaeian et al. performed DN to active TrPs in the sternocleidomastoid
muscle (SCM) in patients with migraine [76]. In contrast, Kamali et al. administered
DN to TrPs in the suboccipital, temporalis, upper trapezius, or SCM muscles in patients
with TTH, without specifying if TrPs elicited headache symptoms upon examination,
or if they were latent [82]. A recent study, published after our review of the literature,
analyzed the effects of DN on reducing the number of active TrPs in the cranial or facial
muscles in patients with TTH, and reported a significant reduction in the total number
of active TrPs, along with reductions in headache intensity [94]. None of the studies we
reviewed specifically addressed latent TrPs (TrPs that are clinically dormant, are only
painful when stimulated, and have similar characteristics as active TrPs) with DN in
patients with headaches. Like active TrPs, latent TrPs in the muscles of the head and neck
may be a source of local motor dysfunction and peripheral nociception that contribute to
muscle pain as well as trigeminocervical and central sensitization [95,96]. It is conceivable
that DN may be indicated not only for treatment of active TrPs, but also of latent TrPs
in patients with headaches, especially since a recent study found that the pain-relieving
mechanisms of DN are intrinsically related to reducing nociceptive input from TrPs, helping
to attenuate peripheral sensitization [97]. However, regarding headache management, a
multimodal approach that includes DN is recommended considering that nociplastic and
neuropathic phenotypes of TrPs may be present, which are related to comorbid factors [25].
Nevertheless, according to a recent systematic review, it remains uncertain whether the
TrP should be targeted for DN to be effective in the treatment of headaches [54]. Gaining
expert consensus regarding dosage parameters, needling techniques, treatment rationales
and clinical indications for the use of DN in headache would be valuable to research and
treatment practices. In addition, the insights gained from this Delphi study may also be
applicable to the management of various sub-types of headaches.

This Delphi study protocol does have some limitations. First, the questionnaire in
its present form does not include items related to psychosocial factors like depression or
anxiety, or lifestyle factors, which are relevant in the management of migraine, TTH and
CGH. It is possible, however, that certain open-ended questions may lead to the inclusion
of such items in other iterations of the questionnaire. Second, survey and questionnaire
instruments used in Delphi studies may be subject to certain biases and misinterpretations,
which may impact the credibility of the research being performed [98,99]. Third, because
most of the research on DN for headache is focused on migraine, TTH and CGH, according
to our review of the literature, not all headache types will be investigated in this study.
Lastly, while we will include a diverse sample of experts from across the globe, there will
be no specific limit to the number of potential experts from one region or country.
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5. Conclusions
This study seeks to gather expert opinions regarding DN practices for headaches

and synthesize them into group consensus via implementing a three-round Delphi study.
Having expert guidelines and recommendations for DN practices for the management of
cervicogenic, TTH, and migraine headaches would serve to inform researchers in designing
the methods and specific protocols for future studies incorporating DN for these headache
types. In addition, clinicians would benefit from having expert guidelines and recom-
mendations to reference prior to and during the delivery of DN treatments for patients
with headaches.
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