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Editorial on the Research Topic
Surface EMG and other measurement techniques in rehabilitation research and practice: are new educational programs needed?




1 Introduction

This Editorial deals with the seven articles submitted to the Frontiers' Research Topic “Surface EMG and other measurement techniques in rehabilitation research and practice: are new educational programs needed?” which expands the Research Topic “Surface Electromyography: Barriers Limiting Widespread use of sEMG in Clinical Assessment and Neurorehabilitation”.

The education curricula in rehabilitation sciences, particularly the foundational components related to Science, Technology, Engineering, and Mathematics (STEM), vary widely in duration and content among the different healthcare professionals in this field and across countries. Some Universities stress STEM education and offer a Ph.D., some do not. In the European Union the BSc academic curriculum of physiotherapists and occupational therapists (PT and OT) lasts 3 years while in other countries lasts 4–5 years. In the USA the BSc is 3 years but becoming a licenced PT/OT requires 7–8 years. Training in interpretation of bioelectric signals (such as sEMG) is generally neglected. Different aspects of this problem have been addressed in many previous articles on the impact of technology in rehabilitation metrology. See, among many others (1–20), and the Editorials and articles of Frontiers' Research Topics (21–24).



2 Discussion of contributions

A review of the most relevant articles and international projects in the field of interfacing physical therapy with measurement technology for quantitative assessment of outcome is presented by Merletti. This author points out how the lack of a PhD degree precludes, in many countries, the academic career of therapists and the training of qualified researchers and teachers in the field, leading to a vicious circle and limiting the academic development of the profession. This leads to the need of new figures with better STEM background that enables them to manage all aspects of rehabilitation metrology. Filling this gap requires time, experience, and expertise that cannot be acquired in a 3-year BSc program. Other reasons, unrelated to educational issues, likely play a role in limiting the scientific and professional developments of the existing figures (25, 26).

Gupta and Aggarwal point out that in many human activities change in behaviour have been introduced by authorities in the field before it was accepted as a useful habit. The use of sEMG-based and other metrologies in rehabilitation implies a significant learning effort and therefore a policy is needed to upgrade teaching. While new academic courses may be suggested by scientists and scientific societies, through tutorials and consensus papers, as done by ISEK, enforcement should come from statutory bodies and councils like NCAHP, World Physiotherapy, NHS and HCPC acting on the Ministries of Education.

These authors also support the strategic role of physiotherapists in creating knowledge and applying measurements and STEM methodology to measure outcome and optimize therapies. These are general foundations of Evidence Bases Practice that should inform a 4-year-long BSc as well as Continuous Medical Education including metrology. Strategies are proposed for reducing the gap between the available knowledge in the field of assessment/monitoring and the clinical and research applications of technologies in rehabilitation, movement, and sport sciences.

The contribution by De La Fuente et al. describes a teaching experience, carried out in Chile and Brazil, based on flipped classwork in the 2nd year of a 5-year BSc in physical therapy. Teachers assigned online materials and articles for homework, prioritizing active learning in laboratory (https://lesley.edu/article/an-introduction-to-flipped-learning). This approach trained the students to work on their own in learning from books and articles, as they would do in their professional life. The activities promoted critical thinking and the application of course content to real-life situations. High levels of participant satisfaction were obtained.

Bertoni et al. report results from an online survey of 93 Italian physiotherapy students in the Master's program for musculoskeletal rehabilitation at the University of Genova, Italy. The survey assessed knowledge, awareness, and perception of sEMG among graduate trainees, working in private practice and clinical/hospital settings. Notably, 96.8% considered sEMG only marginally or moderately important in practice, and the same percentage felt underprepared by their BSc program. These findings, linked to limited exposure, led the authors to suggest that fields blending medical and engineering expertise might benefit from training professionals and teachers specialized in clinical technology or rehabilitation engineering, as is being done in The Netherlands (2)1,2.

The current status of physiotherapy academic degrees in Turkey is described in the work of Uzun and Kahraman who state that the widely neglected STEM-based approach should be integrated into physiotherapy educational programs. In Turkey 56 universities offer a 4-year BSc degree in physiotherapy, 31 offer a 2-year MSc degree and 15 offer a 4-year PhD program. While Sports Science Departments in Turkey promote interdisciplinarity by including specialists in computer programming, physics, electronic and mechanical engineering, the academic staff in BSc, MSc and PhD programs of Physiotherapy and Rehabilitation Departments are required to be physical or occupational therapists or MDs.

A few universities offer a course on “Latest Technologies in Rehabilitation” and only one offers a course on “Technology-Based Assessment in Physiotherapy”. Nevertheless, for decades, physiotherapists have been using state-of-the-art systems and sophisticated instrumentation after receiving only some verbal training from salespersons at the time of sale.

In their work, Gizzi and Felici point out that courses on sEMG, for MDs, Health Sciences, Exercise and Sport are extremely rare and propose a syllabus for a minimal course with two blocks of 35 h of lectures (flipped classes) and 35 h of lab training. Textbooks and online teaching material are recommended.

This syllabus is meant a) to provide a basis for discussion and adaptation to the educational entry level in different countries, b) to outline the topics teachers should be very familiar with, c) to define a basic body of sEMG knowledge common to movement and sport scientists across countries.

Xing-Kai Liu et al. recommend that educational policymakers revise the physical therapy curriculum to include the fundamental principles and the application of sEMG techniques as mandatory content. They also recommend a) that educational institutions should partner with technology companies to incorporate state-of-the-art equipment, providing students with opportunities for hands-on experiences, and b) that educators should actively participate in sEMG technology training and incorporate it into their teaching designs. Through these initiatives, the integration of sEMG technology into physical therapy education should enrich the learning experience and prepare students to the rapidly evolving healthcare landscape, where technology and clinical research are increasingly intertwined.



3 Conclusions

The authors of this and the previous collection of papers (21) seem to agree on the problems at hand, though they somewhat differ on the solutions. Proposed solutions range from: a) the introduction of sEMG and other metrologies at the BSc level (hard to do within a 3-year program but possible in longer programs or at the MSc level) to b) the introduction of new figures trained to address/manage current and future technological challenges.

Although the contributions to this collection mostly concern sEMG, the same issues apply to many other technologies and to the broader challenge of metrology in physical therapy, occupational therapy, sport, and movement sciences. Carefully considering solutions adopted in some countries may benefit everyone. A general agreement (perhaps a white paper?) on a clearer definition of professionals and their technological training requirements, including artificial intelligence (16), would be extremely helpful. Moreover, despite the growing importance of interdisciplinary and evidence-based approaches within the rehabilitation field, more efforts in academic programs are needed to address the gap in STEM education.



Author contributions

MT: Writing – review & editing. SL: Writing – review & editing. RM: Writing – review & editing.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Campanini I, Disselhors -Klug C, Rymer WZ, Merletti R. Surface EMG in clinical assessment and neurorehabilitation: barriers limiting its use. Front Neurol. (2020) 11:934. doi: 10.3389/fneur.2020.00934

2. de Haan M, van Eijk-Hustings Y, Bessems-Beks M, Dirksen C, Vrijhoef HJM. Facilitators and barriers to implementing task shifting: expanding the scope of practice of clinical technologists in the Netherlands. Health Policy. (2019) 123(11):1076–82. doi: 10.1016/j.healthpol.2019.07.003

3. Estomba RC, Herrero DH. Evaluación de la formación médica especializada en medicina física y rehabilitación en España. Desde el punto de vista del residente y del tutor. Educ Med. (2021) 22:81–5. doi: 10.1016/j.edumed.2019.12.004

4. Hlebš S. An exploration of perceived barriers to evidence-based practice among physiotherapy students during clinical placement-a descriptive cross-sectional study. Open J Ther Rehabil. (2022) 10:198–210. doi: 10.4236/ojtr.2022.104015

5. Herrera-Ligero C, Chaler J, Bermejo-Bosch I. Strengthening education in rehabilitation: assessment technology and digitalization. Front Rehabilit Sci. (2022) 3:883270. doi: 10.3389/fresc.2022.883270

6. Hodges PW. Editorial: consensus for experimental design in electromyography (CEDE) project. J Electromyogr Kinesiol. (2020) 50:102343. doi: 10.1016/j.jelekin.2019.07.013

7. Jette A. Overcoming ignorance and ineptitude in 21st century rehabilitation. Phys Ther. (2017) 97(5):497–8. doi: 10.1093/ptj/pzx037

8. Klein CS, Li S, Hu X, Li X. Editorial: electromyography (EMG) techniques for the assessment and rehabilitation of motor impairment following stroke. Front Neurol. (2018) 9:1122. doi: 10.3389/fneur.2018.01122

9. McAneney H, McCann JF, Prior L, Wilde J, Kee F. Translating evidence into practice: a shared priority in public health? Soc Sci Med. (2010) 70(10):1492–500. doi: 10.1016/j.socscimed.2010.01.038

10. McManus L, De Vito G, Lowery MM. Analysis and biophysics of surface EMG for physiotherapists and kinesiologists: toward a common language with rehabilitation engineers. Front Neurol. (2020) 11:576729. doi: 10.3389/fneur.2020.576729

11. Merletti R, Campanini I, Rymer WZ, Disselhorst-Klug C. Editorial: surface electromyography: barriers limiting widespread use of sEMG in clinical assessment and neurorehabilitation. Front Neurol. (2021) 12(12):642257. doi: 10.3389/fneur.2021.642257

12. Merletti R, Temporiti F, Gatti R, Gupta S, Sandrini G, Serrao M. Translation of surface electromyography to clinical and motor rehabilitation applications: the need for new clinical figures. Transl Neurosci. (2023) 14(1):20220279. doi: 10.1515/tnsci-2022-0279

13. Norte G, Rush J, Sherman D. Arthrogenic muscle inhibition: best evidence, mechanisms, and theory for treating the unseen in clinical rehabilitation. J Sport Rehabil. (2022) 31(6):717–35. doi: 10.1123/jsr.2021-0139

14. Ranganathan H, Singh DKA, Kumar S, Sharma S, Chua SK, Ahmad NB, et al. Readiness towards online among physiotherapy undergraduates. BMC Med Educ. (2021) 21(1):376. doi: 10.1186/s12909-021-02803-8

15. Remigio W. Translational research—can physical therapists keep up with the science? J Phys Res. (2018) 8(3):292–5. doi: 10.17267/2238-2704rpf.v8i3.2028

16. Rowe M, Nicholls DA, Shaw J. How to replace a physiotherapist: artificial intelligence and the redistribution of expertise. Physiother Theory Pract. (2022) 38(13):2275–83. doi: 10.1080/09593985.2021.1934924

17. Sandrini G, Binder H, Hömberg V, Saltuari L, Tarkka I, Smania N, et al. European core curriculum in neurorehabilitation. Funct Neurol. (2017) 32(2):63–8. doi: 10.11138/FNeur/2017.32.2.063

18. Stokes EK, O’Neil D. Use of outcome measures in physiotherapy practice in Ireland from 1998 to 2003 and comparison to Canadian trends. Physiother Can. (2008) 60:109–16. doi: 10.3138/physio.60.2.109

19. Trumbower RD, Wolf SL. A forward move: interfacing biotechnology and physical therapy in and out of the classroom. Phys Ther. (2019) 99:519–25. doi: 10.1093/ptj/pzz008

20. Wolf SL. FiRST and foremost: advances in science and technology impacting neurologic physical therapy. J Neurol Phys Ther. (2013) 37:147–8. doi: 10.1097/NPT.0000000000000014

21. Merletti R, Disselhorst-Klug C, Rymer WZ, Campanini I, editors. Surface Electromyography: Barriers Limiting Widespread Use of sEMG in Clinical Assessment and Neurorehabilitation. Lausanne: Frontiers Media SA (2021). doi: 10.3389/978-2-88966-616-4

22. Klein CS, Li S, Hu X, Li X, editors. Electromyography (EMG) Techniques for the Assessment and Rehabilitation of Motor Impairment Following Stroke. Lausanne: Frontiers Media (2019). doi: 10.3389/978-2-88945-853-0

23. Hu X, Negro F, Yao J, editors. Understanding Altered Muscle Activation After Central or Peripheral Neuromuscular Injuries. Lausanne: Frontiers Media SA (2021). doi: 10.3389/978-2-88971-398-1

24. Arévalo A, Lepski G, Abusamra V, editors. How to Improve Neuroscience Education for the Public and for a Multi-Professional Audience in Different Parts of the Globe. Lausanne: Frontiers Media SA (2022). doi: 10.3389/978-2-88976-792-2

25. Øvretveit J. Medical dominance and the development of professional autonomy in physiotherapy. Sociol Health Illn. (1985) 7(1):76–93. doi: 10.1111/1467-9566.ep10831370

26. Procida G, Conte P, Foresti C, Ubiali E. The modern figure of the neurophysiology technician: not just an exam executor. Soc Proc Clin Neurophysiol. (2013) 124(11):e204. doi: 10.1016/j.clinph.2013.06.095




1https://www.tudelft.nl/onderwijs/opleidingen/bachelors/klinische-technologie/bsc-klinische-technologie/ (Accessed January 10, 2025).

2https://www.tudelft.nl/en/education/programmes/masters/tm/msc-technical-medicine/ (Accessed January 10, 2025).






OPS/images/crossmark.jpg
(®) Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Surface EMG and other measurement techniques in rehabilitation research and practice: are new educational programs needed?

		1 Introduction



		2 Discussion of contributions



		3 Conclusions



		Author contributions



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Rehabilitation Sciences

Editorial: Surface EMG and other
measurement techniques in
rehabilitation research and
practice: are new educational
programs needed?





OPS/images/logo.jpg
& frontiers | Frontiers in Rehabilitation Sciences





