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Background: Many doctors are incorporating dry needling into their clinical practice. Despite this growing trend, there has not been a comprehensive bibliometric analysis conducted in this field. Thus, this study aims to investigate the current research landscape, key research contributors, and popular research topics in dry needling, and to analyze the developmental trends within this area of study.

Methods: The study utilized the Web of Science Core Collection (WoSCC) as the main data source. Scientific literature was gathered through title (TI) searches for original clinical research papers on dry needling published between 2004 and 2024, using ‘dry needling’ or ‘dry needle’ as the search term. Statistical analyses and visualizations of the literature information, such as keywords, countries, research institutions, and authors, were conducted using the bibliometric.com online platform and VOSviewer. This approach aimed to statistically analyze and visualize the key research entities, hotspots, and frontiers in dry needling research. Additionally, the study delved into collaborative networks, research outputs, hot topics, and trends within the field of dry needling.

Results: This investigation encompassed 468 publications, with the year 2021 topping the charts for the highest publication output, amassing a total of 271 articles. The journal “Acupuncture in Medicine” emerged as the most frequently cited publication. The most impactful article was titled “Acupuncture and dry-needling for low back pain: An updated systematic review within the framework of the Cochrane Collaboration.” Spain took the lead as the most productive country in this domain, with the United States closely following. Cesar Fernández-de-las-Peñas emerged as the most prolific author in the field. The Universidad Rey Juan Carlos in Spain was recognized as the most productive institution for research in dry needling. As for journal keywords, “dry needling,” “trigger point,” and “myofascial pain syn-drome” were the triumvirate of terms most recurrently encountered.

Conclusion: The field of dry needling research has witnessed significant growth in recent years, characterized by the emergence of novel trends such as comparative studies with acupuncture, exploration into the mechanisms of action, and a transition toward interdisciplinary approaches. As medical models evolve, the focus is expanding from the exclusive treatment of muscle pain to broader applications. Despite this progress, the domain is underscored by a paucity of large-scale, multicenter clinical trials and animal studies. There exists an imperative for enhanced collaboration among academic and research institutions. A more profound exploration and comprehensive research endeavors are essential to enhance our understanding and broaden the clinical application of dry needling techniques.
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1 Introduction

Dry needling, also referred to as Western acupuncture or myofascial trigger point dry needling, is a technique utilized by physical therapists and various healthcare professionals to address pain and movement disorders (1, 2). The term ‘dry needling’ was introduced to differentiate it from ‘wet needling,’ which involves the injection of fluids into the subcutaneous tissue using a syringe. Unlike wet needling, dry needling does not involve the injection of any substance; rather, it focuses on the therapeutic effects of needle insertion alone. The technique of dry needling can be broadly classified into superficial needling or deep needling, depending on the depth of needle penetration. Furthermore, it can be subdivided into trigger point dry needling, fascial needling, scar tissue needling, and other variations (3). The historical background of dry needling is closely intertwined with the quest for effective treatments for painful musculoskeletal conditions. Research exploring the origins and relief of pain through muscle tissue injections laid the foundation for the trigger point theory, which subsequently paved the way for the emergence of dry needling as a viable treatment modality.

Significant clinical findings dating back to 1941 and 1947 demonstrated that simple dry needling could provide long-lasting relief from musculoskeletal pain (4, 5). However, these findings did not garner widespread attention from the academic or clinical communities until the 1970s and 1980s, when the focus shifted to acupuncture and the scientific explanation of myofascial trigger points. Since the year 2000, there has been a notable increase in academic interest in dry needling, leading to its adoption in complementary health professions such as physical therapy, osteopathy, and chiropractic. Related studies suggest that compared to other treatments, dry needling has advantages in terms of mechanism, safety, and patient compliance (6, 7). This relates to dry needling therapy itself being an invasive procedure, which may inherently elicit strong psychological and physiological responses and might more readily lead patients to develop expectations, thereby magnifying non-specific effects (8, 9). Additionally, dry needling serves as a viable alternative to opioid analgesics and non-steroidal anti-inflammatory drugs (NSAIDs). While opioids are the reference analgesics for pain management, they are also subject to criticism. These medications may cause potentially severe and fatal adverse reactions. The ongoing opioid crisis in North America, with a rising number of deaths due to opioid overdose, serves as a tragic testament to this issue (10). There is evidence suggesting that dry needling is also a beneficial treatment for patients with scar pain and other scar-related symptoms, plantar fasciitis (11), and upper limb muscle strength hyperfunction after stroke (12).

Blinding is crucial in clinical trials as it can separate the specific intervention effect from bias by balancing all factors except the proposed mechanism of action across groups. Blinding in dry needling trials, especially participant and therapist blinding, poses a practical challenge. Inadequate blinding may lead to exaggerated intervention effects in dry needling trials. This hinders high-quality experiments to further confirm the effectiveness of dry needling and also impedes its further development (13).

This study aims to analyze global trends and performance of dry needling from 2004 to 2024 through bibliometric analysis. Bibliometric analysis is a research method that utilizes statistical and mathematical techniques to examine scientific publications and literature, offering insights into growth, impact, and knowledge structure within a particular field or topic (14). By using bibliometrics, we can pinpoint trends and shifts in dry needling research, facilitating a comprehensive understanding of the subject.



2 Materials and methods

The preference for WoS over Scopus was based on its reputation for superior data quality, making it the more favorable choice for conducting comprehensive bibliometric searches in the medical research community (15, 16). Studies were collected by searching for research papers published between 2004 and 2024 in the Web of Science core database, using “dry needling” or “dry needle” as search terms in the titles. To reduce bias caused by daily updates to the database, literature searches and data downloads were completed on 1 July 2024. The study included only English-language literature, while other types of papers (meeting abstracts, editorial materials, letters, and corrections) and irrelevant literature were excluded. The research strategy was formulated based on a bibliometric study (17).



3 Results


3.1 Analysis of papers

Flowchart depicting the article selection process (see Figure 1).
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FIGURE 1
 Flowchart depicting the article selection process.




3.2 Analysis of journals

The trajectory of publication volume and citation frequency in the domain of dry needling research has exhibited fluctuations across different epochs, which can be delineated into three discernible phases. The inaugural phase, spanning from 2004 to 2012, is defined by a period of slow yet steady growth, signifying the nascent stage of dry needling investigation, where the number of publications was relatively modest but trended consistently upward. The subsequent phase, from 2013 to 2018, represents a period of stability, characterized by a notable rise in publication output compared to the preceding era, with researchers sustaining a relatively consistent annual contribution to the field. The third and most recent phase, covering 2019 to 2024, is marked by an era of rapid development, where there is a pronounced surge in the number of research publications in dry needling, heralding its ascent as a burgeoning focus within the scientific community (18). Although the number of dry needling studies has decreased since 2022, the quality and depth of research appear to be continuously developing. Research focuses include comparisons between dry needling and other treatment methods, the therapeutic effects on specific diseases or symptoms, and the application of new technologies (such as ultrasound-guided dry needling therapy) (19) (Figure 2; Table 1).
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FIGURE 2
 Annual trends in publication volume over the years.




TABLE 1 Citation counts and publications over time.
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3.3 Analysis of countries/regions

The findings of this investigation reveal that the predominant countries in the domain of dry needling research are Spain (with 185 publications, constituting 39.5%), the United States (with 158 publications, comprising 33.8%), and Iran (with 45 publications, accounting for 9.6%). Notably, publications emanating from Spain and the United States far exceed those from other nations, collectively comprising 73.3% of the global publication output. Additionally, China and Iran share a similar contribution, with each nation producing 44 publications in this field (Figure 3).

[image: Figure 3]

FIGURE 3
 Annual publication trends by country.




3.4 Analysis of institutions

The color scheme of the VOSviewer network can infer the current state of collaboration among institutions; fewer colors in the VOSviewer network indicate a greater propensity for inter-institutional collaboration. From the network density, it can be deduced that there is poor cross-institutional collaboration among research institutions, with most collaborations being intra-institutional. As indicated in Table 2, considering the number of publications and centrality, the most influential institution in this field is King Juan Carlos University.



TABLE 2 Top 10 cited journals related to dry needling.
[image: Table2]



3.5 Analysis of authors

Within the realm of dry needling’s clinical application, there are presently 203 authors who have contributed to the scientific literature. The top five of these authors are enumerated in Table 3. Cesar Fernández-de-las-Peñas, affiliated with Rey Juan Carlos University, stands out as the author with the highest H-index, reaching a commendable 184. Following in the rankings are Jaime Salom-Moreno and Ricardo Ortega-Santiago, both from Spain, who are the second and third-highest-ranked authors in this field, respectively.



TABLE 3 Top five authors in the field of dry needling research ranked by H-index influence.
[image: Table3]



3.6 Analysis of keywords

The outcomes of the analysis are visually depicted as a network graph by default, as shown in Figure 4. Each node is composed of a circular shape accompanied by a label, where the dimensions of the node are governed by variables such as the degree of the node and the intensity of its interconnections. The hue assigned to each node signifies its affiliation with a particular cluster, with different colors denoting distinct clusters (20).

[image: Figure 4]

FIGURE 4
 Network visualization.


The Overlay Visualization feature within the VOSviewer network constitutes a robust instrument for researchers, facilitating the extraction of valuable insights from the intricate corpus of scientific literature. This tool empowers users to conduct comprehensive analysis and derive meaningful interpretations. Unique to this feature is the capability to assign nodes with different colors, tailored to the specific research objectives of the user. As illustrated in Figure 5, the default color scheme corresponds to the average year of the keywords, providing a means to analyze the temporal progression and evolutionary trends within the field of study (21).

[image: Figure 5]

FIGURE 5
 Overlay view.


Density visualization encompasses two modalities: item density and cluster density. Item density is denominative of the units of analysis, such as the keyword density map in the present context, wherein each unit of analysis is a keyword. Within the map, each point is assigned a color that represents the item density at that specific location (Figure 6). The default color gradient ranges from blue through green to yellow. The concentration of items in proximity to a point, along with the weight of adjacent items, determines the color intensity. A higher density and weight result in a color closer to yellow, while a lower density and weight yield a color closer to blue. The density view facilitates a rapid assessment of significant areas, and it provides insights into the distribution of knowledge and research concentration within a given field.

[image: Figure 6]

FIGURE 6
 Density view.





4 Discussion

The domain of dry needling research has exhibited a consistent upward trajectory in publication volume over the past two decades, with a cumulative total of 468 articles published between 2004 and 2024. Since 2008, there has been a sustained annual rise in the number of publications, signifying a burgeoning international interest and an increased focus on dry needling research. In terms of research caliber, the most cited publications include “Acupuncture and dry-needling for low back pain: An updated systematic review within the framework of the Cochrane Collaboration,” “Comparison of lidocaine injection, botulinum toxin injection, and dry needling to trigger points in myofascial pain syndrome,” and “Comparison of the therapeutic effects of ultra-sound-guided platelet-rich plasma injection and dry needling in rotator cuff disease: a randomized controlled trial,” among others. These publications are largely concentrated in the realms of rehabilitation medicine and sports medicine, and the quality of the literature has seen an improvement in lockstep with the growth in quantity and the expansion of research scope.

Research institutions are predominantly based in North America and Europe, regions characterized by higher levels of economic development and robust scientific research capabilities. A notable cluster of research institutions has emerged around Rey Juan Carlos University, with medical schools taking a leading role in research endeavors. This is attributable to the mature healthcare systems in these regions and the higher prevalence of alternative therapy usage. The Asia-Pacific region is poised for substantial growth due to the increasing incidence of musculoskeletal disorders, escalating healthcare expenditures, and the presence of skilled healthcare professionals. Overall, the dry needling research organizations are large in scale, but their interactions are weak, with a lack of collaborative research projects between institutions, resulting in relatively isolated research activities. Strengthening cooperation between institutions and authors, and fostering multicenter research projects, are pivotal strategies to enhance the quality of dry needling research. Furthermore, interdisciplinary collaboration between medical and sports research institutions, and the establishment of a robust and extensive network of connections, are essential for elevating the quality of dry needling research.

In terms of research domains, there has been a considerable number of studies not only in traditional rehabilitation fields but also in rheumatology, endocrinology and metabolism, and physiology. Research methodologies have evolved from initial clinical case reports to an increasing number of double-blind randomized controlled trials, and evaluation methods have progressed from initial assessment scales to the utilization of more sophisticated scientific research equipment. Future research in dry needling therapy is anticipated to concentrate on in-depth studies of clinical applications and the integration of dry needling with other medical specialties (22–24).

While the current study provides valuable insights into the global trends and performance of dry needling research, it is crucial to consider its broader implications for clinical practice and the potential barriers to its integration into existing pain management protocols (25). The current quality of dry needling training courses is uneven, lacking unified training standards and certification systems. This leads to varying technical levels among practitioners, affecting treatment effectiveness and safety. Establishing unified training standards and certification systems for dry needling, along with enhanced industry regulation, can ensure the safety and efficacy of dry needling. Additionally, the limited insurance coverage for dry needling therapy may hinder patients’ access to treatment and clinicians’ reimbursement. Educating insurance providers about the potential benefits and cost-effectiveness of dry needling therapy could help improve coverage options (26). In the current research landscape, there is still a lack of high-quality experiments. To validate the efficacy of dry needling, future studies should, in accordance with international recommendations, use placebo controls to enhance the reliability and replicability of the research findings (27).



5 Limitations

In this study, we selected the “Web of Science Core Collection” as the sole database for analysis, excluding other large medical databases. Furthermore, our research chose to filter articles based on titles. These limitations may result in the underrepresentation of potential studies in the field, thereby diminishing the impact of the research. Finally, due to the continuous updating of the database, some recently published influential papers may not have been included in our study. However, the volume of data we collected is sufficiently large to reflect the current research status in the field of dry needling to some extent.



6 Conclusion

Over the past 20 years, research related to dry needling has undergone rapid development, especially since 2013. This period has seen a significant increase in academic achievements in this field, which have been widely disseminated and cited. Spain and the United States are the countries with the most contributions in this area, while Spain and Taiwan are more prominent in terms of academic influence. Rey Juan Carlos University in Spain has made the most significant contributions to research in this field. The most cited article is “Acupuncture and dry-needling for low back pain: An updated systematic review within the framework of the Cochrane Collaboration,” with a citation rate of up to 230 times. Cesar Fernandez-de-las-Penas from Spain is the most prolific and highly cited author in this field. Keywords such as needling, pressure pain threshold, intensity, neck pain, chronic neck pain, physical therapy, needle technique, randomized controlled trial, and quality of life reflect the current research hotspots and future trends in this field.
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1 Fernandez-de-las-Penas, Cesar 184 Spain
2 Salom-Moreno, Jaime 148 Spain
3 Ortega-Santiago, Ricardo 140 Spain
4 Hong, Chang-Zern s TAIWAN

5 Hsieh, Y. -L. 13 TAIWAN
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1 Acupuncture and dry-needling for low back pain: An updated systematic review within the framework of the Cochrane
Collaboration (25)

2 Comparison of lidocaine injection, botulinum toxin injection, and dry needling to trigger points in myofascial pain syndrome (29)

3 Comparison of the therapeutic effects of ultrasound-guided platelet-rich plasma injection and dry needling in rotator cuff discase: a

randomized controlled trial (30)

4 Dry needling to a key myofascial trigger point may reduce the rritability of satellite MTtPs (31)

5 Ultrasound-guided dry needling and autologous blood injection for patellar tendinosis (32)

6 ‘The effect of dry needling in the treatment of myofascial pain syndrome: a randomized double-blinded placebo-controlled trial (33)

7 ‘Short-Term Changes in Neck Pain, Widespread Pressure Pain Sensitivity, and Cervical Range of Motion After the Application of
“Trigger Point Dry Needling in Patients with Acute Mechanical Neck Pain: A Randomized Clinical Trial (34)

8 Remote Effects of Dry Needling on the Irritability of the Myofascial Trigger Point in the Upper Trapezius Muscle (35)

9 Comparison of Laser, Dry Needling, and Placebo Laser Treatments in Myofascial Pain Syndrome (36)

10 Comparison of the Short-Term Outcomes Between Trigger Point Dry Needling and Trigger Point Manual Therapy for the

Management of Chronic Mechanical Neck Pain: A Randomized Clinical Trial (37)
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Institutions Published articles Cited times Times Co-cited times

1 Univ Rey Juan Carlos 95 761 16 170
2 Univ Tehran Med Sci 31 178 3 99
3 Univ Zaragoza 2 % 4 13
4 Univ Complutense Madrid 2 95 6 8

5 Univ Alcala 2 108 8 61

6 Rey Juan Carlos Univ 17 121 2 27
7 Univ Autonoma Madrid 13 115 2 14
8 Univ San Jorge 12 53 7 2
9 George Mason Univ. 12 108 3 27

10 Univ Castilla La Mancha 1 37 4 2
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Excluded studies

Non-English literatures, N=6

A total of 798 articles were retrieved
from the WOS Core Collection
database between 2004 and 2024.

Letter,N=59

Meeting abstract,N=52

Proceeding pape,N=8

After the first screening,
609 articles remained.

N=609

Other forms. N=64

Manual screening
Axcluded 141 articles

A total of 468 articles were included.

N=468
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