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SECTION I:  GENERAL CONSIDERATIONS 
 

1. Introduction 

1.1. Manual Medicine 

Manual Medicine is a branch of medicine that addresses management issues relating 
primarily to the neuromusculoskeletal (nervous and musculoskeletal) system. Physi-
cians a practice Manual Medicine worldwide, and it is regulated by law in some 40 
countries. 

It was developed as a specialty, subspecialty, or capacity within medical science and 
the medical profession in those countries where a need was identified for non-surgical 
treatment of disorders of the musculoskeletal system. 

In countries where legal regulations do not list the specialty of Musculoskeletal Medi-
cine or its equivalent, Manual Medicine is a subspecialty or an additional qualification 
related to one of the historically established specialties dealing with the musculoskel-
etal system, including Neurology, Orthopaedics or Orthopaedic Surgery, Physical and 
Rehabilitation Medicine, Rheumatology, and Family Medicine (or General Practice). In 
some countries, Manual Medicine may also be an integrated component of the cur-
riculum of these specialties 1. 

1.2. Musculoskeletal Medicine 

Musculoskeletal Medicine deals with the medical diagnosis and medical therapy of all 
functional disorders and structural lesions of the musculoskeletal system. This medical 
specialty is established predominantly in countries whose national health care sys-
tems do not otherwise provide for non-surgical treatment of the musculoskeletal sys-
tem. Musculoskeletal Medicine is practiced in various countries worldwide and is reg-
ulated by law in some of them. In these countries, Manual Medicine is defined as a 
component of the curriculum of Musculoskeletal Medicine 2. 

1.3. Osteopathic Manipulative Medicine and Treatment 

Osteopathic Manipulative Medicine (OMM) is defined as “the application of osteo-
pathic philosophy, structural diagnosis, and the use of osteopathic manipulative 
treatment (OMT) in the diagnosis and management of the patient.” 

Osteopathic Manipulative Treatment (OMT) is the therapeutic application of manually 
guided forces by an osteopathic physician b (U.S. term) to improve physiologic function 
and/or support homeostasis that has been altered by somatic dysfunction. 

Training for the Doctor of Osteopathic Medicine (DO) degree in the USA uniquely in-
cludes comprehensive education in Manual Medicine competencies throughout four 

 
a For the purpose of this document the term physician includes surgeon where not mentioned. 

b In the United States, specific core Manual Medicine capacities are defined for osteopathic curricula and 

osteopathic recognition. These are formally assessed at State and/or national levels as part of the licensure 
process. 
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years of predoctoral education 3. All US DOs graduate with a capacity-level to potenti-
ally practice Osteopathic Manipulative Medicine (see: SECTION I, Chapter 5.2.). 

1.4. Osteopathic Neuromusculoskeletal Medicine 

Osteopathic Neuromusculoskeletal Medicine (ONMM) is a nationally recognised physi-
cian-only specialty in the USA that emphasizes the incorporation of osteopathic man-
ual diagnosis and osteopathic manipulative treatment into the evaluation and treat-
ment of the nervous, muscular, and skeletal systems in their relationships to other 
systems of the body and to the whole person. 

ONMM specialty training requires a 36-month, full-time, supervised, competency-
based residency programme, which is open to both MD and DO graduates. 4, 5. 

1.5. Manual Therapy 

In Russia, the equivalent medical specialty is called Manual Therapy and requires 
complete medical training in Neurology or Orthopaedics (or Traumatology) prior to 
Manual Medicine training 6, 7. 

1.6. Arthrokinematics 

The concept of Arthrokinematics is an approach to teaching and performing manual 
techniques designed to influence the interrelation between the surfaces of the syno-
vial joints in vertebral and peripheral joint dysfunctions. It has a scientific basis 8, 9 and 
is implemented predominantly in some Japanese approaches to Manual Medicine. 

1.7. Chuna Manual Medicine 

Chuna is a therapeutic modality that addresses biomechanical function, pathology, di-
agnostics, and theories related to treatment in order to create a balance in orthopae-
dic structure and function. Chuna emphasizes that both function and structure are 
systemically correlated 10, 11. 

1.8. MM Medicine 

In this document, the acronym MM Medicine refers collectively to all scopes of Manu-
al Medicine and the non-surgical part of Musculoskeletal Medicine as exemplified 
above (including Osteopathic Neuromusculoskeletal Medicine, Manual Therapy, 
Arthrokinematics, and others). 
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2. Purpose of the Guidelines 

2.1. Protection of Patients and the Public 
 
 

 

The practice of MM Medicine must be carried out in compliance 
with the highest qualification and safety standards. The aim is to 
ensure patient safety and to minimize the risk of adverse events 
resulting from improper application. 

2.2. Standardisation of Training 
 
 

 

Training levels, competency standards, and curricula must be 
clearly defined and structured. These standards should enable na-
tional professional societies, educational institutions, and compe-
tent authorities to use them as binding references for examina-
tion, certification, and licensing procedures. 

2.3. Fostering Safety and Evidence-Based Practice 
 
 

 

It must be ensured that contraindications, potential complications, 
and side effects are systematically recorded and documented. Uni-
form safety standards are to be established and regularly re-
viewed. Furthermore, the application of MM Medicine must con-
sistently be based on scientific evidence and established clinical 
guidelines. 

2.4. Quality Assurance 
 
 

 

To ensure and continuously improve quality in teaching and clini-
cal practice, appropriate instruments must be introduced and reg-
ularly applied. These include internal audits, peer review proce-
dures, re-certifications, and a structured, continuous feedback sys-
tem. These measures serve to promote a transparent and ac-
countable culture of quality within MM Medicine. 

2.5. International Harmonization 
 
 

 

Competency-based training frameworks and alignment with inter-
nationally 12ecognized standards must be actively promoted. The 
goal is to support mutual recognition of qualifications and to 
strengthen the global credibility and comparability of MM Medi-
cine. 
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2.6. Cost Efficiency 
 
 

 

MM Medicine should be emphasized as a conservative and non-
invasive form of treatment that offers significant potential for 
cost-effective care of musculoskeletal disorders. These conditions 
represent a substantial global health and economic burden, the 
management of which can be supported through evidence-based 
manual interventions. 

2.7. Ethical Guidelines 
 
 

 

Clear ethical standards must be established, taking into account is-
sues such as informed consent, professional boundaries, the re-
sponsible handling of power asymmetries, and gender-specific as-
pects. These principles are intended to strengthen the trust be-
tween practitioners and patients and to ensure a respectful and 
transparent therapeutic relationship. 

 
 

3. How to Use this Document 

SECTION I of the Guidelines deals with general considerations of MM Medicine. 

SECTION II of the Guidelines provides a reference for the establishment of various training 
programmes, particularly where no formal educational degree has been established. If na-
tional health care authorities wish to evaluate a training programme, they may consult the 
FIMM Education Board (www.fimm-online.com). This Board does not function as an accred-
iting agency, but promotes an understanding of the variations between recognised educa-
tional and accrediting bodies through dialogue and communication. 

A system of examination and licensing may be established or be adapted on the basis of this 
training programme to ensure the competence of the trainees and to prevent the practice of 
MM Medicine by unqualified practitioners. It is hoped that this will deter commercial exploi-
tation of MM Medicine education and practice, which is a significant and growing problem in 
some countries. 

SECTION III of the Guidelines deals with contraindications, complications, and side effects of 
MM Medicine. 

SECTION IV deals with safety in MM Medicine. 

SECTION V deals with the known evidence of MM Medicine. 

SECTION VI deals with quality aspects of MM Medicine. 

SECTION VII deals with ethical principles in MM Medicine. 

SECTION VIII provides the glossary. 

 

http://fimm-online.com/
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4. The Value of MM Medicine 

4.1. Different Models of MM Medicine 

These guidelines encompass both the manual and the non-invasive dimensions of the 
musculoskeletal approach. They address, in particular, aspects related to training, 
contraindications, complications, side effects, safety, available evidence, quality as-
surance, and ethical considerations pertaining to these practices—whether performed 
as an independent capacity or as a component of a broader medical framework (see 
Fig. 1a–4b below). 

In summary, Manual and Musculoskeletal Medicine (MM Medicine) is practiced 
worldwide primarily according to two distinct models: 

 MM Medicine as a subspecialty or defined capacity within any medical specialty 
engaged in clinical medicine. 

 MM Medicine as an integrated component of the curriculum of any medical spe-
cialty referred to in SECTION I, Chapters 1.1.–1.8., or within another medical 
discipline in which the support and maintenance of the musculoskeletal system 
contribute to preventive healthcare, health promotion, or enhancement of quality 
of life. The integrated training must be equivalent to, or exceed, the requirements 
of Level 3 (Specialty Level) as defined in SECTION II, Chapter 6. 

4.2. Cost-Effective Management of MM Medicine 

Musculoskeletal (MSK) disorders continue to represent a leading cause of disability 
and economic loss worldwide. In 2021, the global economic burden of MSK disorders 
was estimated at USD 2,099.84 billion, equivalent to approximately 1.41 % of global 
GDP 12. Recent analyses using Global Burden of Disease (GBD 2021) data show that 
there were 1.69 billion prevalent cases worldwide, projected to exceed 2.16 billion by 
2035, despite declining age-standardized rates 13. Among these, low back pain remains 
the single largest contributor to years lived with disability (YLDs) globally 14. 

MM Medicine offers a conservative, evidence-informed management model that re-
lies on clinically skilled physicians rather than extensive auxiliary staffing or infrastruc-
ture. Diagnostic reasoning in MM Medicine draws on advanced understanding of bio-
mechanics, anatomy, neurophysiology, and psychosocial interactions, typically per-
formed in an ambulatory setting. The MM physician integrates clinical history, exami-
nation, and selective investigations to establish a working diagnosis and jointly deter-
mine a management plan, including manual techniques, pharmacological therapy, re-
habilitation, and preventive counselling. 

4.2.1. Cost-Effectiveness Evidence 
Emerging literature supports the cost-effectiveness of manual and musculo-
skeletal interventions as part of integrated conservative care: 

 A Swedish randomized controlled trial demonstrated that manual thera-
py—up to six sessions combining manipulation, mobilisation, massage, and 
stretching—was cost-effective from a societal perspective compared to ad-
vice-only care 15 

 A cost-utility analysis of manual physical therapy for neck pain showed that 
all probabilistic iterations favored manual therapy as both more effective 
and less costly than surgery 16 

 Broader evaluations of physiotherapist-led MSK interventions indicate that 
approximately 43 % of such interventions are both less costly and more ef-
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fective than usual or specialist care 17 

4.2.2. Strategic Implications 
The potential for cost-effectiveness in MM Medicine is grounded in its low over-
head structure, integrated decision-making, early intervention capacity, and effi-
cient resource use. To maximize value, MM Medicine should be supported by 
rigorous economic evaluations, standardized outcomes, patient stratification 
models, and integration into primary-care triage systems. 

4.2.3. Comparative Health System Perspectives 
The cost-effectiveness of MM Medicine varies according to health system de-
sign, reimbursement models, and workforce integration. In Nordic countries, 
early access to manual and multidisciplinary conservative care is associated with 
reduced chronicity and lower surgical rates 18. By contrast, in the United States, 
fragmented insurance coverage and high out-of-pocket costs often delay con-
servative management, leading to greater use of imaging, pharmaceuticals, and 
specialist referrals. In publicly funded systems such as the UK NHS, pilot pro-
grammes integrating MM physicians into primary care triage have demonstrated 
improved efficiency and reduced waiting times 19. Such comparative perspectives 
underline the necessity for context-specific economic modelling of MM imple-
mentation. 

4.2.4. Digital Health and Tele-MM Models 
Digital transformation in healthcare presents new opportunities for MM Medi-
cine. Telemedicine platforms now facilitate remote triage, patient education, 
and exercise supervision, while motion-capture and wearable technologies ena-
ble objective monitoring of functional outcomes 20. Artificial intelligence tools 
are emerging to assist with biomechanical pattern recognition and clinical deci-
sion support 21. Early studies indicate that tele-MM consultations can maintain 
diagnostic accuracy and patient satisfaction comparable to in-person care for se-
lected conditions. These innovations could further enhance the scalability and 
cost-effectiveness of MM Medicine, especially in resource-limited settings. 

4.2.5. Barriers to Implementation and Policy Recommendations 
Despite promising evidence, implementation of MM Medicine faces structural 
barriers, including inconsistent insurance coverage, lack of awareness among re-
ferrers, and limited inclusion in clinical guidelines. Policy frameworks should pri-
oritise: (1) the integration of MM services into primary and community care; (2) 
reimbursement schemes that reward conservative management and prevention; 
and (3) investment in training programmes that ensure workforce capacity. Stra-
tegic alignment with WHO Rehabilitation 2030 and health system strengthening 
initiatives could facilitate sustainable adoption of MM Medicine globally 22. 

4.3. Mismatch between Musculoskeletal Burden and Provider Competency 

Despite being among the most common presenting complaints in primary care, MSK 
disorders remain underrepresented in medical education worldwide. Between 13.7 % 
and 27.8 % of primary care consultations are for MSK complaints, yet medical schools 
devote an average of only 2.3 % of total curriculum time to MSK topics 23. In the Unit-
ed States, over half of family physicians report insufficient training in orthopaedics 
and manual assessment, with 56 % citing medical school as their sole formal expo-
sure 24. 

This educational gap persists despite overwhelming burden. The WHO identifies MSK 
disorders as the leading contributor to global YLDs 25. Funding for MSK research re-
mains disproportionately low, with neck pain research receiving only 0.83 % of ex-
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pected disease-burden-adjusted funding 26. Cost distribution analyses show that the 
top 5 % of MSK patients account for approximately 61 % of total costs, often after fail-
ing to access timely conservative care 27. 

MM Medicine physicians, with dual competencies in diagnosis, manual intervention, 
and rehabilitation, are well-suited to bridging this divide by providing early manage-
ment, coordinating interdisciplinary teams, and leading evidence-based strategies for 
efficient patient care. 

4.3.1. Educational Innovations in MM Training 
Recent educational reforms emphasize competency-based MM curricula that in-
tegrate anatomy, biomechanics, and psychosocial frameworks through simula-
tion and case-based learning. Several universities in Europe and Australasia now 
employ hybrid teaching models combining virtual dissection, 3D anatomy plat-
forms, and supervised manual practice 28. These innovations improve diagnostic 
confidence, motor skills, and patient communication compared to traditional 
lecture formats. 

4.3.2. Continuing Professional Development (CPD) and Certification Pathways 
Continuing professional development is critical to maintain competence and en-
sure evidence-based practice. National societies under the FIMM have devel-
oped tiered certification systems that include basic, advanced, and fellowship 
levels. Such frameworks promote standardized training and facilitate interna-
tional mobility of qualified practitioners. Integration of online CPD platforms and 
micro-credentialing is further broadening access for clinicians in low-resource 
settings. 

4.3.3. Research Literacy and Evidence-Based Practice 
Embedding research literacy within MM curricula ensures that practitioners can 
critically appraise literature, interpret clinical data, and apply outcomes research 
to patient care. Programmes emphasizing clinical audit, case documentation, 
and pragmatic trials enhance the translational capacity of MM Medicine 29. This 
evidence-based foundation is essential for the discipline’s legitimacy, funding, 
and policy inclusion. 

4.4. Regulatory Variation in MM Medicine Practice 

Regulatory frameworks governing MM Medicine differ widely across regions. In the 
United States, New Zealand, and Russia, MM Medicine has formal recognition or spe-
cialty status. In many European countries, it functions as a subspecialty within physical 
medicine, rehabilitation, or orthopaedics, requiring postgraduate certification and reg-
istration. In low- and middle-income countries, formal MM education and legal recog-
nition remain limited, though interest is increasing under the WHO Rehabilitation 
2030 Initiative 30. 

FIMM and associated organisations advocate for international harmonization of MM 
training standards, clear scopes of practice, and accreditation systems. They empha-
size continuing professional development, interdisciplinary collaboration, and inte-
gration of MM Medicine into national health systems to optimize safety, quality, and 
cost-effectiveness. 

4.4.1. Ethical and Legal Considerations in Manual Practice 
The hands-on nature of MM interventions necessitates high ethical and legal 
standards. Key principles include informed consent, transparency of technique, 
and adherence to safety guidelines to minimize adverse events. Regulatory 
frameworks vary in defining permissible manual techniques and scope of prac-
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tice 31. Establishing international consensus on ethical codes could strengthen 
patient trust and professional accountability across jurisdictions. 

4.4.2. Cross-Border Harmonization and Global Standards 
The variability in MM regulation presents challenges for practitioner mobility 
and research comparability. FIMM’s Guideline project seeks to create a unified 
competency matrix. This initiative aims to facilitate reciprocal recognition of 
qualifications and promote data sharing for multinational research. Harmoniza-
tion also supports equitable access to MM care worldwide. 

4.4.3. Future Directions: Integration with Preventive and Public Health Frameworks 
Beyond individual treatment, MM Medicine holds potential as a preventive and 
population health tool. Early intervention strategies targeting posture, ergonom-
ics, and workplace modification have demonstrated reductions in absenteeism 
and chronic pain prevalence 32. Integrating MM physicians into occupational 
health and public rehabilitation programmes aligns with global strategies for 
healthy ageing and sustainable workforce participation. Future policy should 
view MM Medicine as a core component of preventive, community-based 
healthcare. 

4.5. Training Programmes at Different Educational Levels 

With the growing demand for MM Medicine services, other medical specialists may 
wish to gain additional qualifications in MM Medicine. Special training programmes 
have been developed to enable physicians with substantial basic medical training to 
acquire the additional education and skills necessary to safely integrate MM Medicine 
approaches or become MM specialists. These programmes could be expanded fur-
ther. 

Such programmes should be flexible in order to take into account the different educa-
tional backgrounds and previous medical training of the trainees. 

In countries where no regulatory legislation currently exists, there may be no educati-
onal, professional, or legal framework governing the practice of MM Medicine. 

4.6. Minimum of Educational Requirements 

FIMM, through its Health Policy and Education Boards, has delineated what the mem-
bers of its Federation of Societies believe to be the minimum educational require-
ments physicians need to achieve in order to protect patients. FIMM recommends the 
recognition and implementation of these minimum requirements by all countries. 

In some countries with limited educational structures, lack of financial resources, or 
limited integration of indigenous communities into mainstream society, non-medical 
primary healthcare workers trained in specific manual techniques may help enhance 
healthcare services. This may also help introduce some principles of MM Medicine in-
to national healthcare systems which would otherwise be unavailable, thereby increa-
sing access and quality while reducing costs in managing the burden of musculoskele-
tal healthcare. 

 

 



SECTION I :  EDUCATIONAL PATHWAYS | 18 

 

5. Educational Pathways (examples) 

5.1. Europe, Australia, New Zealand, Israel, Latin America 

The acronym MM Medicine defines all scopes of Manual Medicine and the non-
surgical part of Musculoskeletal Medicine, also including Osteopathic Neuromuscu-
loskeletal Medicine, Manual Therapy, Arthrokinematics and others. 

 

 

Fig. 1a: The capacity model. MM Medi-
cine is a subspecialty or a capacity in re-
lation to any medical or surgical special-
ty dealing with clinical medicine. 

 

 Fig. 1b: The component model. MM 
Medicine is an integrated component of 
the curriculum of the medical specialty 
of Musculoskeletal Medicine or of 
another medical specialty related to the 
musculoskeletal system. 

ssc 
  

 
c The term Medical Specialist includes physicians and surgeons as defined by the relevant national health 

regulations. 

d See SECTION II, Chapter 3: Levels of Training in MM Medicine. 
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5.2. USA, Canada: Doctors of Osteopathic Medicine (DO) and US-trained DOs in 
 Canada 

 

 

Fig. 2a: A capacity model. Oste-
opathic Manipulative Medicine 
and Osteopathic Manipulative 
Treatments are integrated 
components of the predoctoral 
curriculum of all US-graduated 
DO physicians. Such DOs in the 
USA qualify as MM Capacity-
level specialists in any medical 
or surgical discipline. 

Fig. 2b: A component model. 
An allopathic graduate (MD) 
or US-graduated DO who 
completes a residency with 
an “osteopathic recognition” 
curriculum within a given 
specialty field may qualify as 
MM Capacity- or MM Com-
ponent-level specialists de-
pending on the discipline. 
(For example, capacity-level 
Family Practice with OMT 
specialists). 

Fig. 2c: Master- or Doctoral-
level model. An allopathic 
graduate (MD) or US-
graduated DO who comple-
tes an Osteopathic Neuro-
musculoskeletal Medicine 
(ONMM) residency or com-
pletes qualifications inclu-
ding a thesis defense to 
obtain an FAAO (Fellow of 
the American Academy of 
Osteopathy) award may 
qualify as a MM Master- or 
Doctoral-level specialist. 

e 
f 
g 

 
  

 
e See SECTION II, Chapter 3: Levels of Training in MM Medicine. 

f Competency-based requirements in Osteopathic-Recognition Residency Programs. 

g Competency-based  requirements (>1,200 hr) in Residency Programs ± Thesis. 
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All US-trained DO specialists in any field first satisfied the competence of the MM-
Specialist level or Specialty Level (Level 3 h) prior to their post-graduate training 
(Fig. 2a-c). They then have the choice to choose an osteopathic recognition residency 
programme with specialty-specific MM-integration with regard to an application for 
an additional competence (Fig. 2b). DOs trained and certified in the US in the specialty 
field of Osteopathic Neuromusculoskeletal Medicine (ONMM) or Osteopathic Manipu-
lative Medicine (OMM) fulfill the Master Level or Doctorate Level (Level 4 h) of MM-
education. In the US, they constitute the bulk of the MM-educators, MM-researchers, 
and MM-consultants for other physicians’ patients (Fig. 2c). 

See also ANNEXES Chapter 3.1. 

B.A. : The Bachelor of Arts is the designation for the bachelor's degree awarded pri-
marily in the fields of humanities, linguistics and cultural studies, media and commu-
nication as well as social and societal sciences. Arts does not stand for arts, but for 
humanities. 

B.S. : The Bachelor of Science is a highly professionally qualifying degree. This degree 
can be obtained in various branches of science, including economics, natural sciences 
and engineering. 

h 
 
  

 
h See SECTION II, Chapter 3: Levels of Training in MM Medicine. 
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5.3. USA, Canada: Medical Doctors (MD) 

 

 

Fig. 3a: MDs educated within a 
specialty field with osteopathic 
recognition qualify as a MM Com-
ponent-level Specialist (equal to 
level 3 l). 

 Fig. 3b: MDs educated in the Osteo-
pathic Neuromusculoskeletal Medicine 
specialty with osteopathic recognition 
qualify as a MM Master- or Doctorate-
level Specialist (equal to level 4 l). 

 
i 
k 
l 
  

 
i Equal to level 3 or 300 hours minimum of training (see SECTION II, Chapter 3: Levels of Training in MM 

Medicine). 

k Equal to level 4 (see SECTION II, Chapter 3: Levels of Training in MM Medicine). 

l See SECTION II, Chapter 3: Levels of Training in MM Medicine. 
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5.4. Republic of Korea 

 

 

Fig. 4a: Korean capacity model. Spe-
cialists in Korean Medical Rehabilita-
tion receive basic training in MM 
Medicine. They can complete this 

with a Certificate on level 3 n or a 300 
hour Certificate of Manual Medicine. 

 Fig. 4b: Certificate of Korean Chuna 
Manual Medicine. Holders of the Certif-
icate of Korean Chuna Manual Medicine 

receive training at level 3 n or at least 
300 hours of training in Chuna Manual 
Medicine. 

 
mm 
nn 
 
 
 

 
m The term Medical Specialist includes physicians and surgeons as defined according to the responsible national 

Health Regulations. 

n See SECTION II, Chapter 3: Levels of Training in MM Medicine. 
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6. History and Principles 

6.1. Historical Information 

Physicians have used Manual Medicine Techniques of diagnosis and therapy for thou-
sands of years. The Edwin Smith Papyrus (3000–2500 B.C.E.) 33 notes, besides surgical 
diagnoses, some painful conditions of the neck, where the diagnostic manual proce-
dure is remarkably similar to those used today. Physicians in India, such as the sur-
geon Susruta (1500 B.C.E.) 34, believed to be the founder of Ayurvedic Medicine and 
also used manual techniques. Apart from Ayurveda, the roots of East Asian MM Medi-
cine can be traced 35. 

Although spinal manipulation in the West dates back to Hippocrates (460–375 
B.C.E.) 36 and the ancient Greek physicians, as well as to Galen (130–200 C.E.) 37, the 
evolution of MM Medicine is difficult to trace during the Middle Ages. During this pe-
riod, however, the philosopher and physician Abu Ibn Sina from Bukhara 38, known as 
Avicenna (980–1037 C.E.), described manual techniques in his Canon of Medicine, 
which were taught for centuries in European universities. 

In East Asia, MM Medicine has been used as a treatment method since the  

Pre-Qin (先秦) period (770–221 B.C.E.) under various names such as Qiaoma (喬摩), 

Anma (按摩), Angyo (按蹻), Anol (按扤), and Jiaoyin (嬌引). The first records contain-

ing the term Chuna (推拿) appeared in pediatric medicine classics of the Ming Dynasty 
(1368–1644 C.E.), such as Encyclopedia of Pediatric Chuna, Formulas, Pulse, and Res-

cuing (小兒推拿方脈活秘旨全書) and Secret Tips in Pediatric Chuna (小兒推拿秘

訣) 39, which became the origin of this name today. Over time, it has developed 
through many transformations, absorbing the unique cultures and medical systems of 
various countries including China, Korea, Japan, and India. 

In Korea, the Korean Society of Chuna Manual Medicine for the Spine and Nerves 
(KSCMM) was established in 1991 and became the focal point for the development of 
Korean Chuna Manual Medicine. 

During the Middle Ages and Renaissance, manual healing persisted through the tradi-
tions of so-called bone-setters, lay practitioners who specialized in treating disloca-
tions and fractures using manipulative techniques. These empirical methods were of-
ten precursors to modern manual therapy. In the 18th century, European physicians 
such as Nicolas Andry (1658–1742) 40 advanced biomechanical thinking about posture 
and movement, influencing later developments in MM Medicine. 

In 1599, the Spaniard Luis de Mercado (1525–1611) published Institutiones para el 
aprovechamiento y examen de los Algebristas, which included instructions on the 
proper use of manual treatments, particularly for algebristas who were not physi-
cians 41. The Spanish kings Philip II and Philip III are known to have benefited from such 
treatments. 

In the mid-19th century, the American physician Andrew Taylor Still (1828–1917) 42 de-
veloped a system of manual techniques that he termed osteopathy, distinguishing it 
from the dominant medical approaches of his time (allopathy and homeopathy) and 
grounding it in biomechanical studies of joint function. Osteopathy rapidly gained 
recognition in the United States, eventually leading to the establishment of Doctors of 
Osteopathic Medicine (DO) and influencing the development of MM Medicine in Eu-
rope. 
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Towards the end of the 19th century, the Swiss physician Otto Naegeli (1871–1938) 
described therapeutic hand grips for treating neurological and musculoskeletal condi-
tions in his book Nervenleiden und Nervenschmerzen, ihre Behandlung und Heilung 
durch Handgriffe (“Nerve Diseases and Nerve Pain, Their Treatment and Healing by 
Hand Grips”) 43, 44. Naegeli’s adherence to classical naturopathic theories, however, 
limited the emergence of a comprehensive therapeutic framework. This limited the 
emergence of a comprehensive therapeutic framework, especially with the advent of 
osteopathy and chiropractic. 

In other countries, such as Japan, MM Medicine Techniques based on Arthrokine-
matics evolved independently. 

In the late 19th century, Daniel David Palmer (1845–1913) 45 founded chiropractic in 
the United States, emphasizing spinal manipulation to restore nervous system func-
tion. Although initially distinct from osteopathy, chiropractic and osteopathy shared 
similar diagnostic and therapeutic foundations rooted in manual assessment and me-
chanical correction. 

In the 20th century, European schools—particularly in Germany, France, and the Nor-
dic countries—began integrating osteopathic and chiropractic principles within medi-
cal frameworks, leading to the establishment of MM Medicine as a physician-based 
discipline. Post–World War II collaboration and international congresses, especially 
through FIMM, unified terminology, training standards, and evidence-based research 
in MM Medicine. 

With the foundation of the Fédération de Médecine Manuelle (FIMM) in 1962 in Nice, 
France, and its triennial international conferences, the process of international ex-
change and integration of techniques and concepts was strongly promoted. Today, 
FIMM presents internationally recognised standards for MM Medicine at multiple lev-
els. 

These historical developments highlight the interdisciplinary and global evolution of 
MM Medicine, combining insights from anatomy, biomechanics, and clinical practice 
to form a unified therapeutic approach recognised internationally today. 

 

6.2. Principles of MM Medicine 

 MM Medicine is the medical discipline of enhanced knowledge and skills in the di-
agnosis, treatment, and prevention of (often painful but reversible) disorders of 
the functions of the musculoskeletal system. 

 Disorders of the musculoskeletal system constitute a large proportion of medical 
consultations at the primary care level. However, normal function, biomechanics, 
diagnosis, and management of disorders of the musculoskeletal system are poorly 
represented in most undergraduate teaching programmes. MM Medicine supple-
ments and complements the syllabi of both undergraduate and postgraduate edu-
cation underlying the training of physicians. 

 Diagnostic skills build on conventional medical techniques, using manual assess-
ment of individual tissues and functional assessment of the entire musculoskeletal 
system based on scientific anatomy, as well as biomechanical and neurophysiolo-
gical principles. 
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 Therapeutic skills add manual and manipulative techniques to conventional trea-
tments for the reduction of pain, improvement of function, or other therapeutic 
outcomes. 

 Patients’ understanding of, and involvement in, therapeutic activity helps prevent 
recurrence. 

 While there is no single philosophy of MM Medicine, this field rests upon the fol-
lowing generally accepted principles of today’s mainstream medicine: 

 The holistic view of the human being as a unity of body, mind, and spirit is 
very common. 

 It is also a common view in mainstream medicine that, to a certain degree, 
the human body has the ability to compensate for disorders through self-
regulation. Self-regulation may be influenced by many biological, social, and 
psychological factors. 

 The current concept of MM Medicine is based on the clinically proven ob-
servation of pain-reactive and painful dysfunction of segmentally related 
tissues. MM specialists describe these findings as segmental or somatic dys-
function, or as painful minor intervertebral dysfunction. 
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SECTION II:  TRAINING IN MM MEDICINE 

1. Use of MM Medicine 

1.1. Introduction 
MM Medicine is used for diagnostic evaluation of painful disorders affecting somatic 
function, particularly within the musculoskeletal system, and for assessing the sys-
tem’s optimal functional capacity. It is also used for the therapy of all functional disor-
ders, as well as for all painful structural diseases, where at least a part of the function 
can be restored and in the optimisation of function within its existing structure. 

The MM physician starts their diagnostic approach with an extensive and precise his-
tory followed by functional investigation predominantly executed by their hands. Only 
in cases where an important structural lesion is suspected are additional diagnostic 
approaches like X-ray, CT or MRI scans or biochemical investigations used. 

The therapeutic approach prioritises manual treatment, aiming to avoid unnecessary 
medication whenever appropriate, however, if this approach is not indicated or effec-
tive, all medical means, of non-surgical and non-invasive pain therapy, will also be 
provided. Especially in chronic pain, MM techniques will be combined with other 
therapies in an interdisciplinary multimodal biopsychosocial approach. 

1.2. Administrative and Academic Considerations 
The training of physicians in MM involves certain administrative and academic consid-
erations such as: 

 Who could be trained? 

 What would be the physician’s role and responsibilities? 

 What education would be required? 

 Would suitable programmes have to be developed from scratch, or could existing 
substandard courses be strengthened or modified appropriately? 

 Are suitably qualified educators in MM Medicine available, or would they have to 
be trained? 

 What would be the mechanisms for official recognition of physicians, educators, 
institutions and programmes? 

1.3. Scope of Practice 

The scope of practice for the specially trained physician with the full skill set necessary 
would include full-spectrum diagnosis and differential diagnosis, treatment with MM 
techniques including prevention, education, therapeutic and rehabilitation advice. It is 
presumed that this physician – specialist or subspecialist – will treat according to sci-
entific principles, best practices and the published peer reviewed literature. 

After establishing the diagnosis, it is nevertheless possible to involve specially trained 
non-medical professionals (e.g. physiotherapists, occupational therapists etc.) in the 
application of manual techniques or the education of the patient. 
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1.4. Examination and Licensing / Registration 

For those countries without an established curriculum for training in MM Medicine, 
different levels of training and skills are set out in Chapter 3 and 4 of SECTION II of this 
document. This provides training for MM Medicine at a number of different levels. 

All education and training in MM Medicine should be completed and should prefe-
rably include both written and practical tests. Such assessment needs to be recog-
nised by a licensing body or another authority of the national health care system. 

1.5. Supervision, Monitoring, Accreditation and Evaluation 

For the safe implementation of MM Medicine, recognition and training should begin 
at the Predoctoral Level with stepwise progression to the level of expertise required 
and with assessment at each step by examination as described above. 

Most countries that regulate the medical profession use national, regional, state or 
provincial examinations. Alternatively, health authorities may delegate to the cham-
bers of physicians the right to regulate themselves and to ensure the competence of 
individuals. 

As has been the case in a number of countries or regions in the past, prior to the legis-
lative recognition of MM Medicine, a government may wish to evaluate both the posi-
tive and negative consequences of including it within the health care service. 
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2. Common Competencies Shared by MM Physicians and Surgeons 

All physicians offering MM Medicine share common competencies: 

 They are trained and experienced in functional testing and analysis of normal and patho-
logical movements of joints and function of muscles. 

 They are trained and experienced in manual palpation of all tissues (skin, fascia, muscle, 
bone and joint capsule). 

 They are capable of utilising manual, reliable and reproducible pain provocation tests. 

 They are trained and experienced at different levels to provide various manual tech-
niques or other treatments of the musculoskeletal system. These different levels of spe-
cialisation are described below. 
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3. Levels of Education in MM Medicine 

3.1. Structure- and Process-Based versus Competency-Based Educational Programmes 

For graduates of training and further training programmes in MM Medicine, their level 
of training or skills and abilities can be checked and tested using various methods. The 
methods can complement each other, but not necessarily. Depending on the customs 
or rules of the respective health care systems, elements of this or that method have 
become established in medical education in different countries or are in a state of 
flux. In the context of these Guidelines, we will discuss the key values of both the 
structure- and process-based and the competency-based variants. In one method, the 
focus is on the assessment of time spent and the credits awarded for this (for example 
300 hours and 30 credits) and in the other, the focus is on the assessment of profes-
sional competences and how the trainee deals with them (for example the assess-
ment of knowledge, skills and attitude). Both methods have their advantages and dis-
advantages. These can be derived from the following table. 

 

Variables 
Educational Programme 

Structure- and Process-based Competency-based 

Driving force for curriculum Content – knowledge acquisition Outcome – knowledge application 

Driving force for process Teacher Learner 

Path of learning Hierarchical Non-hierarchical 

Responsibility for content Teacher Student and teacher 

Goal of educational encounter Knowledge acquisition Knowledge application 

Typical assessment tool Single subjective measure Multiple objective measures 
(evaluation portfolio) 

Assessment tool Proxy Authentic (mimics real tasks of 
profession) 

Setting of evaluation Removed In the trenches (direct obser- 
vation) 

Evaluation Norm-referenced Criterion-referenced 

Timing of assessment Emphasis on summative Emphasis on formative 

Programme  Fixed time Variable time 

Tab. 1: Comparison of the elements of Structure- and Process-based versus Competency-based 
Educational Programmes, adapted from Hanyang Medical Reviews 46. 

 

FIMM members choose from the methods according to their needs and are free to 
design their own educational programmes. FIMM considers the significance of Struc-
ture- and Process-based Training as equivalent to Competency-based Training. Many 
FIMM member organisations employ hybrid models combining hours-based structure 
with competency-based assessment. 
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3.2. Overview of the Training Levels 

In the regions and countries where MM Medicine has been established for a long time 
and where its ongoing development can be observed, the following training levels 
have been established: 

 

1 Level 1 Medical School Level or Predoctoral Level 

2 Level 2 MM-Recognition Level or Facility Level 

3 Level 3 MM-Specialist Level or Specialty Level 

4 Level 4 Master Level or Doctorate Level 

Tab. 2: Levels of education in MM Medicine. 

 

3.3. Level 1 – Medical School Level or Predoctoral Level 

Predoctoral training in MM Medicine must include an understanding of movements of 
the musculoskeletal system. Biomechanical knowledge is imperative to develop a di-
agnosis and a management plan in disturbances of the musculoskeletal system. The 
suggested way of achieving this is by including time for this education in the basic 
anatomy and physiology of the musculoskeletal system of every medical student. 

This level does not typically provide any specific diploma or certificate o. 

The basic diagnostic skill set includes inspection, palpation and testing the range of 
motion. 

The basic treatment skill set includes knowledge in self-mobilisation, strengthening 
and stabilizing techniques. Some undergraduate programmes include training to Facil-
ity Level. 

This topic should be included specifically in the appropriate predoctoral module or 
modules (e.g. musculoskeletal, orthopaedic, rheumatology, neurology). 

3.4. Level 2 – MM-Recognition Level or Facility Level 

This level is designed to achieve facility at primary care level in prevention, manage-
ment and functional treatment or rehabilitation of dysfunctional conditions of the 
musculoskeletal system, which constitute a large proportion of consultations. This is 
typically achieved by either intensive courses or a number of short courses sufficient 
to provide such competence. 

3.4.1. Competency-Based Definition 
The skill set includes clinical expertise relating to axial and appendicular struc-
tures, pelvis and the associated soft tissues. This consists of adequate 
knowledge of anatomy, biomechanics, and physiology of the musculoskeletal 
system to provide a basic skill set of safe and effective manual techniques to ac-
complish clinical goals. 

 
o By the end of their second predoctoral coursework, students of US Colleges of Osteopathic Medicine (COMs) 

have had supervised training and assessments to Facility Level. COM Graduates of these COMs receive the 
degree of Doctor of Osteopathic Medicine certifying completion at the Capacity Level. 
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3.4.2. Structure and Process-Based Definition 
This level corresponds for example in the European Bologna concept 47 to a CAS 
(Certificate of Advanced Studies), which allocates 10 to 15 ECTS (European Cred-
it Transfer System 48). 

3.5. Level 3 – MM-Specialist Level or Specialty Level 

This level is intended for medical or surgical practitioners with a special interest in 
MM Medicine to practice independently and includes the ability to make a specific di-
agnosis and design and implement a full management and treatment plan including 
complete functional rehabilitation. 

3.5.1. Competency-Based Definition 
The skill set includes profound clinical expertise relating to axial and appendicu-
lar structures and the associated soft tissues. This consists of clinical reasoning 
and thorough knowledge of the disorders and treatment techniques, incorporat-
ing a complete set of manual techniques related to the physician’s or surgeon’s 
specialty. 

3.5.2. Structure and Process-Based Definition 
This level corresponds to a specialty related competency for MM Medicine used 
in the broad base of clinical conditions related to that physician’s or surgeon’s 
specialty practice. This corresponds within the Bologna concept to a DAS (Di-
ploma of Advanced Studies), which allocates 30 ECTS. 
Specialists in a clinical field educated to integrate MM skills specific to patient 
care in that field can manage with less than 30 ECTS (30-) and with limited 
scope. Physicians or surgeons educated to integrate MM skills specific to patient 
care in primary care or as foundation for other specialties are dependent on 
more than 30 ECTS (30+) and a broader scope. 

3.6. Level 4 – Master Level or Doctorate Level 

Level 4 specialists are fully trained and experienced in diagnosis and management in-
cluding recognised methods of functional rehabilitation or treatment. This incorpo-
rates elements of research and teaching. 

These qualifications require the involvement of a university department or hospital of-
fering a suitable training programme. The Master or Doctorate Level is based on the 
level 3 curriculum and add academic knowledge and a Masters or Doctoral Thesis or 
its equivalent. They require an internship or residency with an appointed supervisor. 

Those physicians or surgeons completing training at this level primarily specialise in 
MM Medicine or its equivalent designation. 

The curriculum of level 4 is for example equivalent to the curriculum of the medical 
specialties of Musculoskeletal Medicine or Osteopathic Neuromusculoskeletal Medi-
cine as far as the non-invasive elements of these medical specialties are concerned. 

3.6.1. Competency-Based Definition 
The skill set includes profound clinical expertise relating to axial and appendicu-
lar structures and the associated soft tissues, applying clinical reasoning and 
thorough knowledge of a wide range of treatment techniques capable of im-
proving the function of the musculoskeletal system and diminishing pain. This 
also incorporates an extensive knowledge of interpreting musculoskeletal func-
tion with a complete set of manual techniques and an understanding of their use 
in the broad base of musculoskeletal conditions beyond. 
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3.6.2. Structure and Process-Based Definition 
To gain the extensive knowledge needed to interpret musculoskeletal function 
and a complete set of manual techniques, this level corresponds (for example in 
the European Bologna concept) to a MAS (Master of Advanced Studies), which 
allocates 60 ECTS. 
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4. Education and Training Level 1 – Medical School or Predoctoral Level 

4.1. Objective 

Musculoskeletal conditions account for up to 20 % of health costs in many communi-
ties. It has been established in a US survey that medical school graduates are under-
trained in musculoskeletal conditions, diagnosis and treatment 49. The aim of this level 
of training is to provide a fundamental understanding of the scope and opportunities 
offered by musculoskeletal concepts, examinations and treatments. 

4.2. Duration of Training 

Training is best incorporated in all years of the predoctoral schedule and integrated 
where possible with relevant specialties including clinical opportunities to experience 
the practical application of theoretical knowledge and techniques relevant to the neu-
romusculoskeletal system. 

4.3. Core Topics and Syllabus 

See Chapter 8, Core topics and Syllabus. 

4.4. Practical Supervised Clinical Experience 

Where possible and appropriate, exposure to clinical environments where MM Medi-
cine is practised would be expected, with some form of devolved responsibility for the 
student, to allow basic skills to develop in clinical history taking and examination. 

4.5. Assessment 

As part of the course work and final assessment of all students, reference questions 
relating to MM Medicine should be included in the relevant papers. If MM psychomo-
tor skills in palpatory diagnosis of somatic dysfunction and/or MM therapeutic tech-
niques are taught, both formative and summative practical assessments should be in-
cluded. 

4.6. Continuing Professional Development 

The responsibility always remains with the qualified physician or surgeon to maintain 
a good working knowledge of all aspects of medicine relevant to their practice. MM 
Medicine makes no exception. 
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5. Education and Training Level 2 – MM-Recognition or Facility Level 

This refers to the training programme for physicians and surgeons undergoing medical pro-
fessional education in general healthcare or a relevant specialty (Family Practice, Orthopae-
dics, Rheumatology, Neurology, Paediatrics, Rehabilitation Medicine, Accident and Emer-
gency, General Medicine, General Surgery, ENT or Gynaecology for instance), who recognise 
the need and value for MM Medicine skills within their scope of practice. 

5.1. Objective 

The aim at this level of education and experience is to engender a fundamental under-
standing of the scope and opportunities offered by concepts, examination and treat-
ment techniques of MM Medicine to create a competent practitioner able to provide 
MM Medicine care safely and effectively with the minimum of supervision. 

5.2. Duration of Training 

A basic programme of approximately 100-hours period of organised tuition, self-
learning and supervised practice, as well as approximately 12 months of experience in 
relevant related medical specialties (Orthopaedics, Accident and Emergency, Rheuma-
tology, Neurology, Paediatrics, General/Family Practice, Pain management, or Rehabil-
itation Medicine) is recommended before certificate assessment should be undertak-
en. 

5.3. Core Topics and Syllabus 

See Chapter 8, Core Topics and Syllabus. 

5.4. Practical Supervised Clinical Experience 

Exposure to clinically relevant environments where MM Medicine is practised under 
supervision would be expected, with significant opportunities for devolved responsi-
bility for the trainee, to allow skills to be developed in clinical history taking, palpatory 
examination for somatic dysfunction and MM treatment techniques. Direct formative 
feedback regarding clinical, palpatory and MM treatment technique performance is 
expected. It is anticipated that this training would take no less than approximately 12 
months. 

5.5. Assessment 

As part of the Certification course work and final assessment of trainees all aspects of 
MM Medicine need to be addressed. Direct assessment of clinical skills will require 
formative and/or summative practical examinations of standardised patients and oral 
assessment of examination, diagnostic and treatment planning skills. 

5.6. Post-Degree Training 

Typically, these Certificate assessments are regarded as post-degree training and re-
quire proof of continuing clinical and skills development using all the national and 
other credentialing criteria relevant at the time. 

5.7. Continuing Professional Development 

The responsibility always remains with the qualified physician or surgeon to maintain 
a good working knowledge of all aspects of medicine relevant to their practice. MM 
Medicine makes no exception. 
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6. Education and Training Level 3 – MM-Specialist Level or Specialty Level 

This refers to the training programme for physicians or surgeons undergoing further profes-
sional education in MM Medicine as a specialty related competency wishing to provide un-
supervised medical services to patients. 

6.1. Objective 

The aim at this level is to provide education and experience to create a detailed 
knowledge and understanding of concepts, examination, treatment and management 
techniques of MM Medicine, to develop a competent practitioner capable of provid-
ing extensive MM services safely and effectively in a specialty without supervision. 

6.2. Duration of Training 

After post-registration training is completed, a programme of approximately 300-
hours of organised tuition, self-learning and supervised practice will be required be-
fore a Diploma assessment can be undertaken. A fully completed training of a medical 
specialty including a Certificate is required (e.g. Orthopaedics, Accident and Emergen-
cy, Rheumatology, Neurology, Paediatrics, General Practice, Pain management, or Re-
habilitation Medicine). 

6.3. Core Topics and Syllabus 

See Chapter 8, Core Topics and Syllabus. 

6.4. Practical Supervised Clinical Experience 

Exposure to clinical environments where MM Medicine is practised at Specialty Level 
would be expected, with significant opportunities for devolved responsibility for the 
trainee, to allow skills to be developed in clinical history taking, examination and 
treatment techniques. It is anticipated that this training would take no less than 24 
months. 

6.5. Assessment 

A portfolio of experience and signed off procedures together with a suitable written 
dissertation or research project is typically submitted at the time of the final assess-
ment papers and clinical examinations. 

As part of the course work and final assessment of trainees that lead to a Diploma, 
Certificate of Added Qualification or an equivalent credential, all aspects of MM Medi-
cine need to be addressed. The examining body (University or Academy) must satisfy 
itself that the written papers are of sufficient standard. Direct assessment of clinical 
skills will require formative and/or summative practical palpatory and treatment skills, 
clinical assessment of test patients and oral assessment of examination, diagnostic 
and treatment planning skills. 

6.6. Post-Degree Training 

These Diploma assessments are regarded as post-degree training and require proof of 
continuing clinical and skills development using all the national criteria and/or core 
competences relevant at the time. 
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6.7. Continuing Professional Development 

The responsibility always remains with the qualified physician or surgeon to maintain 
a good working knowledge of all aspects of medicine relevant to their practice. MM 
Medicine makes no exception. 
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7. Education and Training level 4 – Master Level or Doctorate Level 

This refers to the training programme for persons who have undertaken further medical 
professional education in MM Medicine to specialty related level and wish to develop fur-
ther skills and expertise to undertake tertiary referrals to provide services usually associated 
with a MM Medicine hospital department. This equates to specialty training at a master or 
doctoral level of postgraduate training. 

7.1. Objective 

The aim at this level is to provide education and experience of a detailed knowledge 
and understanding of concepts, examination and treatment techniques of MM Medi-
cine beyond those commonly associated with provision of basic services, to create a 
competent practitioner capable of providing special services, consultation, and under-
taking research and teaching at the very highest level. 

7.2. Duration of Training 

After basic specialty related (Specialty Level) training is completed, a minimum of 24 
months of experience in MM Medicine will be required together with evidence of 
higher skill training in a wide range of MM techniques. 

7.3. Core Topics and Syllabus 

The interests of the developing doctor will determine the core topics and Syllabus. See 
also Chapter 8, Core topics and Syllabus. 

7.4. Practical Supervised Clinical Experience 

During the prescribed 24-month (approximately) programme, evidence will be col-
lected to demonstrate exposure and ability to perform palpatory diagnosis of somatic 
dysfunction and recognised techniques used in MM Medicine. A peer reviewed re-
search project or suitable written dissertation will be undertaken in a prescribed time 
frame. 

7.5. Assessment 

A portfolio of experience and signed off procedures together with a suitable written 
dissertation or research project will form the basis of the masters-level or doctoral-
level submission, defined by the awarding institution or accrediting body. One or 
more summative written and practical examinations should be satisfactorily passed 
prior to credentialing at either level. 

7.6. Post-Degree Training 

These criteria are regarded as post-degree training and require proof of continuing 
clinical and skills development using all the national criteria and core competencies 
relevant at the time. 

7.7. Continuing Professional Development 

The responsibility always remains with the qualified physician or surgeon to maintain 
a good working knowledge of all aspects of medicine relevant to their practice. MM 
Medicine makes no exception. 
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8. Core Topics and Syllabus3o 

8.1. Basic Knowledge 

8.1.1. Essential Knowledge 

 level 

- Functional anatomy and biomechanics of the musculoskeletal sys-
tem 

1 2 3 4 

- Physiology and pathophysiology of the musculoskeletal system 1 2 3 4 
- Principles of MM Medicine and major postulated mechanisms of 

action 
1 2 3 4 

- Anatomy, physiology and pathophysiology of the nervous system 
in relation to pain and dysfunction 

 2 3 4 

- Specific postulated mechanisms of MM Medicine diagnostic and 
therapeutic techniques 

 2 3 4 

- Clinical syndromes and differential diagnostics of 
 the musculoskeletal system 

  3 4 

- Relevant ancillary diagnostics (e.g. laboratory, imaging, electro-
diagnostics) to MM Medicine 

 2 3 4 

- Risks and benefits of other relevant therapeutic modalities com-
pared to or in conjunction with MM Medicine 

 2 3 4 

- Indications and contraindications for different therapeutic options  2 3 4 

 
  

 
o Developed in part from the following: FIMM Core Curriculum for Manual Medicine 2005 I, European core 

curriculum „Manual Medicine“ ESSOMM 2018 II, LOCES II final draft 2006 III, Osteopathic core competences for 
medical students 2012 IV. 

I International Federation for Manual/Musculoskeletal Medicine (FIMM) Education Committee. Syllabus for the Core 
Curriculum for Manual Medicine (Core of Musculoskeletal Medicine). 2nd ed. Ratified by FIMM General Assembly; 2005. 
Available from: https://www.fimm-online.com/file/repository/curriculum_manual_2nd_edition.pdf 

II Locher H, Terrier B, von Heymann WJ, Habring M, Beyer L, Lechner A; on behalf of the European Scientific Society of Manual 
Medicine (ESSOMM). European core curriculum “Manual Medicine”: Methodical recommendations and contents for the 
European postgraduate training and qualification for the additional competence Manual Medicine for European specialists. 
Manuelle Medizin. 2018;56(5):348-358. doi:10.1007/s00337-018-0453-y 

III Faigaux E, Joder Ch, Lauper M, Wangler M, Wohlhauser I, Zaugg B, et al. LOCES II – Catalogue for Postgraduate Chiropractic 
Training. Final Draft January 2006. Bern: Swiss Chiropractic Institute (SCI); 2006. Available from: 
https://loces2.iml.unibe.ch/pdf/Loces_II.pdf 

IV American Association of Colleges of Osteopathic Medicine. Osteopathic Core Competencies for Medical Students [Internet]. 
Chevy Chase (MD): AACOM; 2012 Aug. Available from: https://www.aacom.org/docs/default-source/med-ed-
documents/corecompetencyreport2012.pdf?sfvrsn=53bed24b_1 

https://www.fimm-online.com/file/repository/curriculum_manual_2nd_edition.pdf?utm_source=chatgpt.com
https://loces2.iml.unibe.ch/pdf/Loces_II.pdf?utm_source=chatgpt.com
https://www.aacom.org/docs/default-source/med-ed-documents/corecompetencyreport2012.pdf?sfvrsn=53bed24b_1&utm_source=chatgpt.com
https://www.aacom.org/docs/default-source/med-ed-documents/corecompetencyreport2012.pdf?sfvrsn=53bed24b_1&utm_source=chatgpt.com
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8.1.2. Essential Skills 

 level 

- Informing the patient adequately about their condition in order to 
obtain informed consent 

1 2 3 4 

- Effectively inform the patient about anticipated benefits and out-
comes, potential risks and complications of MM treatments 

 2 3 4 

- Applying affective, cognitive, and psychomotor skills to conduct 
effective history taking and physical examination 

 2 3 4 

- Applying affective, cognitive, and psychomotor skills to conduct 
effective, accurate palpatory diagnosis 

 2 3 4 

- Applying knowledge and competence to deliver safe, effective MM 
Medicine treatment in a general population 

 2 3 4 

- Applying knowledge and competence to deliver safe, effective MM 
Medicine treatment in complex morbidity or special musculo-
skeletal complaints 

  3 4 

- To critically self-evaluate personal knowledge, clinical skills and 
outcomes regarding diagnostic and MM Medicine treatment 

   4 

- Use of medical informatics to incorporate the evidence base and 
best available evidence into MM Medicine practice 

   4 

 
8.2. Anatomy Objectives 

8.2.1. General Anatomy Objectives 

 
- To comprehend and describe the normal functions of the muscles 

and joints of the axial and appendicular skeleton, and the function 
of the nervous system as it pertains to the functions of the muscu-
loskeletal system 

 
1 

 
2 

 
3 

 
4 

- To understand the anatomical basis of techniques used to investi-
gate and manage complaints of the musculoskeletal system 

1 2 3 4 

- To evaluate critically the established and new theories on the 
pathogenesis, mechanisms and management of complaints regard-
ing the musculoskeletal system 

  3 4 
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8.2.2. Specific Anatomy Objectives 

 level 

- To describe macrostructure, anatomical relations and surface 
anatomy of the elements of the musculoskeletal system, including 
bones, joints, intra-articular inclusions, bursae, ligaments, muscles, 
tendons, entheses, fasciae, and nerves 

1 2 3 4 

- To understand the principles of tensegrity 1 2 3 4 
- To describe the attachments and actions of muscles related to the 

main syndromes of the musculoskeletal system 
 2 3 4 

- To describe the course and relation of the peripheral arteries (es-
pecially the vertebral arteries) and the effects on these vessels of 
movements of the associated skeletal structures 

 2 3 4 

- To state the peripheral and segmental nerve supply of muscles and 
joints related to the main musculoskeletal syndromes 

  3 4 

- To describe and demonstrate the course and distribution of the 
peripheral and autonomic nerves in a detail appropriate to the in-
terpretation of musculoskeletal complaints and the comprehen-
sion of investigations involving these nerves as they pertain to 
musculoskeletal complaints 

  3 4 

- To describe the disposition and attachments of all the structures 
within the vertebral canal, and the effects on these structures of 
movements of the vertebral column, head and limbs 

  3 4 

- To describe the basic neuroanatomy to explaining the motor and 
sensory mechanisms involved in movements and musculoskeletal 
complaints 

  3 4 

- To recognise anatomical variants in neural and musculoskeletal 
structures 

  3 4 

- To describe the anatomical basis of mechanotransduction   3 4 

 
8.3. Physiology Objectives 

8.3.1. General Physiology Objectives 

 

- To understand the physiological basis of the functions and disor-
ders of the musculoskeletal system 

 

1 

 

2 

 

3 

 

4 

 

8.3.2. Specific Physiology Objectives 

 
- To describe different types of muscular fibres 

 
1 

 
2 

 
3 

 
4 

- To describe muscle adaptability 1 2 3 4 
- To describe the effects of rest, exercise and ageing on skeletal 

muscle, in terms of histochemistry and molecular structure 
 2 3 4 

- To describe the neurophysiology, activity and function of reflexes 
involving the musculoskeletal system including somatovisceral, vis-
cerosomatic, and somatosomatic relationships 

 
 

 2 3 4 
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 level 

- To describe the basic metabolic principles and physiology of bone, 
muscle, connective tissue and nerves pertaining to the musculo-
skeletal system 

  3 4 

- To describe the molecular and cellular processes implicated in 
mechanisms of muscle contraction 

  3 4 

- To describe the molecular and cellular processes involved in the 
generation and propagation of action potentials in nerve, muscles, 
and excitatory and inhibitory synapses 

  3 4 

- To describe the effects of rest, exercise and ageing on fascia, in 
terms of histochemistry and molecular structure 

  3 4 

- To discuss the potential role of proposed physiological mecha-
nisms of action such as interfacial water, nitric oxide and mecha-
notransduction 

   4 

- To describe the motor and sensory neurophysiological mechanisms 
in sufficient detail to interpret and explain the symptoms and signs 
of disorders of the musculoskeletal system 

   4 

 
8.4. Biomechanics Objectives 

8.4.1. General Biomechanics Objective 

 
- To understand certain precepts of biomechanics and apply them to 

the musculoskeletal system 

 
1 

 
2 

 
3 

 
4 

- To recognise and describe the aberrations of function of the mus-
culoskeletal system 

 2 3 4 

 

8.4.2. Specific Biomechanics Objectives 

 
- To define, in biomechanical terms, the following terms as they are 

applied to joints: hypomobility, hypermobility, and instability 

 
1 

 
2 

 
3 

 
4 

- To describe biomechanical differences between capsular and so-
matic dysfunction and capsular patterns 

1 2 3 4 

- To demonstrate an ability to apply and interpret the following 
terms with respect to any of the tissues of the musculoskeletal sys-
tem: stress, strain, stiffness, toughness, viscoelasticity, creep, hys-
teresis, and fatigue failure 

 2 3 4 

- To describe the movement of any joint in terms of translation and 
rotation about biomechanical axes 

 2 3 4 

- To demonstrate an ability to apply precepts of biomechanics to 
clinical features, posture, the gait cycle, and activities of daily liv-
ing, including occupational and recreational activities 

  3 4 

 
  



 SECTION II:  CORE TOPICS AND SYLLABUS | 42 

 

8.5. Pain Objectives 

8.5.1. General Pain Objective 

 level 

- To understand the physiology of pain and the pathophysiologic 
and biopsychosocial implications of pain 

1 2 3 4 

- To understand the somatic and visceral structures which contain 
receptors capable of creating pain 

 2 3 4 

 

8.5.2. Specific Pain Objectives 

 
- To describe, at an appropriate level, the taxonomy of pain 

 
1 

 
2 

 
3 

 
4 

- To differentiate acute and chronic pain and their proposed mecha-
nisms 

1 2 3 4 

- To describe the anatomy, physiology, pathophysiology, and cur-
rently understood mechanisms of pain 

1 2 3 4 

- To describe the understood patterns of referred pain to and from 
the musculoskeletal system 

 2 3 4 

- To describe the relationship between psychosocial factors and 
chronic pain 

  3 4 

- To describe the role of the autonomic nervous system in relation 
to pain 

  3 4 

- To describe the anatomy, physiology, pathophysiology, and all 
proposed mechanisms and models of pain 

   4 

 
8.6. Diagnostic Examination 

8.6.1. Conventional Medical Examination 

 
- To perform a conventional medical examination to understand the 

condition of the patient with respect to indications, contraindica-
tions and therapeutic options 

 
 

 
2 

 
3 

 
4 

- To perform thorough history and examination with emphasis on 
biomechanical, occupational, orthopaedic, neurological, biopsy-
chosocial factors, to inspect posture, gait, and gross ranges of mo-
tion 

 2 3 4 

- To perform orthopaedic, neurological, systemic and ancillary tests 
where indicated 

 2 3 4 

- To prioritise diagnostic tests based on sensitivity, specificity and 
cost-effectiveness 

  3 4 

- To describe practice guidelines or critical pathways in sequencing 
diagnostic evaluation for the patient 

  3 4 
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8.6.2. Examination Using MM Techniques 

 level 

- To perform screening examination to identify if there is a problem 
in the musculoskeletal system that deserves additional evaluation 

 2 3 4 

- To perform a scanning examination to identify which regions and 
tissues within the region are dysfunctional and of relevance at a 
level appropriate to the treatment skills 

 2 3 4 

- To conduct regional palpatory examinations of the tissues of the 
musculoskeletal system to identify dysfunctions 

 2 3 4 

- To conduct palpatory examinations of local tissues to determine 
the specific dysfunctions considered for MM treatment and the 
characteristics important in the selection of the treatment modali-
ty including indications and contraindications 

 2 3 4 

- To conduct different palpatory examinations in order to look at 
and record elements of pain provocation, sensory changes, tissue 
texture changes, examination of range of motion, and characteris-
tics of end-feel barrier 

 2 3 4 

- To document reproducibility and inter-examiner reliability of MM 
Medicine diagnostic tests 

   4 

 

8.6.3. Recording Diagnostic Findings 

 
- To record the patient evaluation and patient progress by using 

various methods of measurement 

 
1 

 
2 

 
3 

 
4 

- To record relevant specific findings in terms of MM Medicine 1 2 3 4 
- To record pertinent related outcomes measures e.g. visual ana-

logue scale (VAS), dolorimeter, impairment scales, general health 
scales 

  3 4 

- To interpret and report epidemiologic data from patient popula-
tions with musculoskeletal disorders 

   4 

 
8.7. Treatment Modalities 

8.7.1. General Treatment 

 
- To conduct mobilisation techniques including specific techniques 

for muscle inhibition or muscle relaxing (muscle energy tech-
niques, techniques based on post isometric relaxation and on re-
ciprocal inhibition, and positioning techniques) 

 
1 

 
2 

 
3 

 
4 

- To conduct segmental manipulation techniques of the spine and 
the peripheral joints 

 2 3 4 

- To supervise or monitor physiotherapy and training for rehabilita-
tion 

 2 3 4 

- To conduct myofascial techniques  2 3 4 
- To conduct trigger-point therapy  2 3 4 
- To apply treatment strategies for interlinked functional (chain-

reaction) syndromes 
  3 4 
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 level 

- To integrate the principles of treatment of MM Medicine into mul-
timodal treatment concepts 

  3 4 

- To actively teach and promote integration of MM Medicine treat-
ment to improve anatomic and physiologic function in patient care 

   4 

 

8.7.2. Disease Prevention and Health Promotion 

 

- To use all treatment modalities to prevent recurrence of present-
ing problems in MM Medicine 

 

 

 

2 

 

3 

 

4 

- To maximise biomechanical and physiological functions in activities 
of daily living, in activities in work and in sports 

  3 4 

- To recommend exercise and sound ergonomic behaviour for reha-
bilitation and prevention 

  3 4 

 
8.8. Clinical Pictures 

8.8.1. Clinical Pictures in MM Medicine 

 

- Recognise disorders or dysfunctions of axial and appendicular 
structures: 

 Cranium 
 Cranio-cervical junction 
 Cervical spine 
 Cervico-thoracic junction 
 Thoracic spine 
 Thoraco-lumbar junction 
 Lumbar spine 
 Lumbo-sacral junction 
 Sacroiliac joints, pelvic girdle 
 Peripheral joints 

 
 

 
2 

 
3 

 
4 

- Recognise visceral organ dysfunction related to biomechanical dis-
orders 

  3 4 

- Recognise viscera-somatic, somato-visceral, psycho-somatic and 
somato-somatic reflexes 

  3 4 
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8.8.2. Diseases, Disorders and Conditions 

 level 

 

- To understand the differential diagnosis, relevance and interrela-
tionship to MM Medicine of the following: 

 General neurological semiology (signs and symptoms) 
 Neurological disorders 
 Headache due to metabolic pathologies 
 Orthopaedic disorders 
 Rheumatologic disorders 
 Spinal affections 
 Vascular abnormalities 
 Paediatric disorders 
 Trauma of the spine 
 Tumours of the spine 

 
1 

 
2 

 
3 

 
4 

- To understand special consideration with respect to age and de-
velopment (esp. paediatrics and geriatrics) 

1 2 3 4 
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SECTION III:  CONTRAINDICATIONS, COMPLICATIONS, 
AND SIDE EFFECTS 
 

1. Introduction 

MM Medicine procedures are generally regarded as safe and effective when performed by 
appropriately trained practitioners. Safety remains the paramount concern in all medical 
interventions, consistent with the foundational ethical principle of Primum non nocere—
first, do no harm. In the context of MM, harm encompasses both physiological and psycho-
logical domains. Effective treatment thus requires not only physical rehabilitation but also 
the support of psychological well-being through reassurance, empowerment, and fostering 
patient autonomy rather than dependency. 

Diagnostic accuracy and individualized clinical reasoning are critical prerequisites for any 
manual therapeutic intervention. A precise clinical diagnosis—or at least a working hypothe-
sis that is comprehensible to the patient—forms the basis for safe application of MM modal-
ities, which may be pharmacological, physical, or interventional in nature. Comprehensive 
history taking, physical examination, and, when indicated, imaging and laboratory investiga-
tions, must precede manual techniques. This section focuses specifically on contraindica-
tions, complications, and side effects within the field of MM Medicine. 

 

2. Contraindications in MM Medicine 

Contraindications in MM Medicine are determined by assessing the risk–benefit ratio for 
each patient, considering their individual clinical status. Two principal categories of MM 
procedures are recognised: direct (manipulative) and indirect (mobilisation and reflex-
based) techniques. 

2.1. Direct Techniques 

For the purposes of this document, the term manipulation refers to the application of 
a controlled impulse of specific amplitude and velocity to a targeted structure to re-
store physiological motion and function. This typically involves a high-velocity, low-
amplitude (HVLA) thrust. It is noteworthy that the term manipulation carries different 
meanings globally; for instance, in the United States, it may refer broadly to all manual 
interventions conducted by physicians trained in MM Medicine. 

Conversely, mobilisation denotes the application of low-velocity, repetitive move-
ments of controlled magnitude and duration aimed at restoring joint motion without 
exceeding physiological limits. The decision to apply any technique must be informed 
by the practitioner’s expertise, patient consent, and appropriate clinical environment. 

2.1.1. Contraindications with the Intention of Spinal Treatment 

Absolute contraindications include: 

- Lack of informed consent 

- Operator without adequate MM training 

- Acute or subacute vertebral fracture or dislocation 

- Vertebral sepsis (e.g., discitis, osteomyelitis, meningitis) 
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- Primary or metastatic spinal malignancy 

- Carotid or vertebrobasilar insufficiency (VBI) 

- Spinal cord compression or irritation (positive Kernig’s or Lhermitte’s signs) 

- Myelopathy 

- Cauda equina syndrome 

- Neurological disorders with potential cord compromise (e.g., syringomyelia) 

These contraindications are grounded in the potential for catastrophic neurological or 
vascular consequences following inappropriate manual intervention. 

 

2.1.2. Precautions with the Intention of Spinal Treatment 

Relative contraindications or precautions necessitate heightened clinical vigilance and 
patient-specific risk stratification. These include: 

- Spondylolysis with spondylolisthesis 

- Severe instability or hypermobility 

- Aortic aneurysm 

- Cervico-occipital malformations 

- Spinal stenosis 

- Osteoporosis 

- Inflammatory arthritis or connective tissue disease 

- Spina bifida and other congenital anomalies 

- Presence of internal fixation devices 

- Pain during positioning or fear of manipulation 

- Inadequate practitioner skill or suboptimal clinical setting 

 

2.2. Indirect and Reflex based Techniques 

Soft tissue, muscle energy, myofascial release, and indirect techniques are associated 
with a lower risk profile. Nonetheless, practitioners must apply these techniques judi-
ciously, ensuring clear communication and informed consent. Although adverse ef-
fects are rare, any untoward event temporally associated with treatment may be at-
tributed to it, underscoring the need for thorough documentation. 
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3. Complications and Side Effects in MM Medicine 

3.1. Introduction 

A complication or side effect is defined as any unintended adverse event occurring 
during or immediately after the application of manual diagnostic or therapeutic pro-
cedures, whether due to undetected patient pathology or procedural factors. Compli-
cations vary in severity, from minor transient discomfort to serious neurological or 
vascular injury. The literature consistently emphasizes that severe adverse outcomes 
are exceedingly rare, particularly when interventions are performed by trained pro-
fessionals 50. 

In a 2018 study by Degenhardt et al., 887 patients were followed after osteopathic 
manipulative treatment (OMT) and provided data at 1847 office visits. Patients re-
ported they felt worse or much worse immediately after OMT at 45 office visits; the 
incidence rate for adverse events was 2.5 %. Pain or discomfort was the most com-
monly identified type of adverse event. Women reported adverse events more fre-
quently than men 51. 

3.2. Most Severe Complications 

The most severe complications include death 52, spinal cord injury, and cerebrovascu-
lar accident (CVA). Fatal outcomes have been documented secondary to vertebrobasi-
lar artery dissection or brainstem infarction following cervical HVLA manipulation in 
patients with unrecognised vascular pathology 53. Spinal cord injury may result in 
quadriplegia, sensory loss, incontinence, or sexual dysfunction depending on the le-
sion level. Similarly, cerebrovascular injuries can lead to lateral medullary syndrome, 
cerebellar dysfunction, or ischemic stroke. 

3.3. Serious Complications 

Serious complications, although uncommon, may include vertebral fracture, disloca-
tion, dissemination of infection or neoplasm, and aggravation of pain, or disability. 
Large-scale observational studies have reported rates of major adverse events ranging 
from 1 per 50,000 to 1 per 5 million cervical manipulations 54, 55. Recent systematic re-
views indicate that risk correlates strongly with pre-existing vascular or skeletal pa-
thology rather than the manipulative technique itself 56. 

3.4. Complications and Side Effects of Less Consequence 

Mild, transient side effects are relatively common and typically self-limiting. These in-
clude local discomfort, transient headache, dizziness, light-headedness, fatigue, and 
short-term pain exacerbation. Prospective studies show such events occur in 20–45 % 
of patients but resolve spontaneously within 24–48 hours 57, 58. 
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SECTION IV:  SAFETY IN MM MEDICINE 
 

In coordination with the European Core Curriculum and Principles of Manual Medicine 
(ESSOMM, 2022), patient safety remains the primary consideration in the practice of MM 
Medicine. The safety of spinal manipulative therapy (SMT) has been extensively discussed in 
the literature 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80,81, 82, 83, 84, 85, 86 87, 88. 

A review on the existing literature p. 

1. Risks of Cervical Spine High-Velocity Thrust Treatments 

1.1. General Considerations from the Literature 

The quantification of risks associated with high-velocity, low-amplitude (HVLA) ma-
nipulation of the cervical spine remains a debated area within MM Medicine. Modern 
evidence from large-scale reviews and population-based studies indicates that the ab-
solute risk of serious adverse vascular or neurological events remains exceedingly 
low 89, 90. Biomechanical and hemodynamic investigations demonstrate that the forces 
generated during properly performed cervical HVLA techniques are below the thresh-
olds required to cause arterial injury 91. Recent systematic reviews and clinical guide-
lines continue to support cervical manual therapy as a safe and effective option for se-
lected cases of mechanical neck pain when appropriate patient screening and tech-
nique precautions are observed 92, 93, 94. 

Updated biomechanical studies using duplex Doppler, transcranial Doppler, and mag-
netic resonance angiography confirm that arterial compression or occlusion during 
clinically applied cervical manipulation is biomechanically improbable when tech-
niques are applied by skilled practitioners 95, 96. Systematic reviews published between 
2020 and 2025 reaffirm that the incidence of severe adverse events following cervical 
HVLA manipulation is extremely low and comparable to other conservative in-
terventions such as exercise or mobilisation 97, 98, 99, 100. While minor adverse effects 
such as temporary soreness or dizziness may occur in up to 30–40 % of patients, these 
are typically mild and self-limiting. 

Contemporary reviews consistently report that vertebrobasilar accidents (VBAs) tem-
porally associated with cervical manipulation are more likely related to pre-existing ar-
terial pathology rather than caused by manual therapy itself 101, 102, 103. This conclusion 
aligns with the 2025 systematic review and meta-analysis demonstrating no excess 
risk of stroke associated with chiropractic or manual care relative to medical care for 
similar presenting complaints. Modern guideline frameworks, including those pub-
lished by Corp et al. 104 and the WHO 105 in 2023, recognise spinal manipulation as an 
evidence-based, low-risk intervention within multimodal management of neck and 
back pain. 

 
p For the purpose of this paper, all reports from the literature referring to any kind of manual techniques were 

reviewed, including reports concerning chiropractic techniques. Although direct cervical HVLA thrust techniques 
used by the chiropractic profession sometimes differ considerably from HVLA techniques taught in most manual 
medicine seminaries, these chiropractic observations needed to be mentioned and discussed as well. Therefore, 
the report on complications comprises all manual techniques used for the treatment of dysfunctional neck pain, 
including chiropractic HVLA thrust techniques. 
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Current evidence-based clinical practice guidelines emphasize that cervical HVLA ma-
nipulation should only be performed after thorough screening for vascular risk factors, 
neurological deficits, and connective tissue vulnerabilities. Practitioners are advised to 
avoid end-range rotational thrusts, especially in patients with atherosclerosis or re-
cent infection 106, 107. Recent international guidelines, including those from the Ontario 
OPTIMa Collaboration 108, 109, recommend HVLA manipulation as an appropriate com-
ponent of a multimodal approach for non-specific neck pain, alongside exercise and 
education interventions. 

Overall, contemporary scientific consensus supports the conclusion that cervical HVLA 
manipulation, when performed by trained clinicians following established contraindi-
cation screening, is not an independent risk factor for vertebrobasilar accidents. On-
going surveillance, practitioner education, and adherence to updated safety and 
screening guidelines remain essential to maintaining the high safety profile of this 
therapeutic procedure. 

1.2. Vertebrobasilar Accidents and Cervical Spine High-Velocity Thrust Therapy 

Vertebrobasilar accidents (VBAs) following cervical spine high-velocity, low-amplitude 
(HVLA) thrust manipulation have long been a topic of debate within the field of MM 
Medicine. Early landmark studies by Haldeman et al. (2001, 2002) 110 identified ver-
tebrobasilar ischemic events as rare and largely unpredictable adverse reactions po-
tentially associated with cervical spine manual therapy. In a retrospective review of 64 
medicolegal cases of stroke temporally related to cervical spine manipulation, 
Haldeman and colleagues found that 92 % of patients presented with prior head 
and/or neck pain, and 25 % reported the sudden onset of atypical pain and neurologi-
cal symptoms indicative of a possible dissection in progress. No specific manipulation 
technique, dosage, or mechanical vector was consistently associated with the adverse 
outcomes (Haldeman et al., 2002). The authors concluded that such vascular events 
should be considered stochastic and unpredictable, possibly triggered by any cervical 
movement, including routine neck motion, independent of therapeutic intent. 

Subsequent research corroborated these findings. Epidemiological analyses from Can-
ada 111, 112 demonstrated that the incidence of vertebral artery dissection temporally 
associated with manual therapy is exceedingly low, estimated at approximately 1 per 
5.8 million cervical manipulations. Notably, Cassidy et al. (2008) showed no increased 
risk of vertebrobasilar stroke in patients consulting chiropractors compared with those 
visiting primary care physicians, suggesting that patients often seek care for early dis-
section symptoms such as neck pain and headache, rather than sustaining injury from 
manipulation itself. 

Meta-analytic evidence further supports this interpretation. The Cochrane Collabora-
tion 113 reported that manipulation or mobilisation combined with exercise is benefi-
cial for persistent mechanical neck disorders, but manipulation alone offers no superi-
ority over mobilisation or exercise. Similarly, Canadian professional guidelines 114 con-
cluded that no definitive predisposing factors can reliably predict dissection-related 
cerebrovascular ischemia. Haneline and Lewkovich 115 found that among 606 reported 
cases of cervical artery dissection, only 9 % were temporally associated with cervical 
manipulation, with most cases classified as spontaneous or trauma-related. More re-
cent biomechanical analyses have indicated that the forces applied during HVLA ma-
nipulation are well below those required to mechanically damage vertebral arter-
ies 116, 117. 

Case-control studies, such as Smith et al. 118, initially suggested an independent associ-
ation between cervical manipulation and vertebral artery dissection, though subse-
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quent epidemiological re-evaluation has largely refuted a direct causal relationship 119. 
A comprehensive review by Taylor and Kerry 120 emphasized that the focus should shift 
from identifying “at-risk” patients to recognising clinical signs of vertebral artery dis-
section in progress, such as sudden neck pain, dizziness, or neurological deficits. 

Large-scale national surveys have also reinforced the rarity of serious adverse events. 
Haymo et al. 121 evaluated over 50,000 cervical manipulations and reported no serious 
adverse events, estimating a maximum risk of approximately 6 per 100,000 manipula-
tions. Mild transient effects such as dizziness or localized soreness were more com-
mon but self-limiting. Similar findings were reported by Carnes et al.  122 and Ernst 123, 
supporting the conclusion that serious complications following cervical manipulation 
are exceedingly rare. 

The Bone and Joint Decade 2000–2010 Task Force on Neck Pain and Its Associated 
Disorders 124 recommended a triage-based approach to neck pain, emphasizing non-
invasive and multimodal management. Manual therapy, including HVLA thrust tech-
niques, remains a treatment option for selected patients when integrated within a 
comprehensive, evidence-informed plan of care. Current systematic reviews 125, 126 
confirm that while cervical manipulation may provide short-term relief for neck pain, 
no clear superiority over mobilisation or exercise-based approaches has been estab-
lished, and safety remains acceptable when performed by qualified practitioners. 

In summary, the preponderance of current evidence suggests that vertebrobasilar ar-
tery dissection temporally associated with cervical spine manipulation is an extremely 
rare and largely coincidental event. Clinicians should maintain a high index of suspi-
cion for pre-existing vascular pathology in patients presenting with acute neck pain or 
neurological symptoms, prioritise early recognition of vertebral artery dissection, and 
ensure informed consent that accurately reflects the low but non-zero risk of vascular 
complications. 

 

2. Risks of Lumbar Spine Manipulation Therapy 

Lumbar spine manipulation therapy (LSMT) remains a widely used conservative inter-
vention for the management of low back pain and lumbar intervertebral disc herni-
ation. Despite its established therapeutic role, concerns regarding potential adverse 
events continue to be discussed within the scientific and clinical communities. The fol-
lowing synthesis critically evaluates available evidence on the safety profile of LSMT, 
integrating both historical and contemporary findings. 

In 1993 Cassidy et al. conducted one of the earliest systematic investigations into the 
safety and efficacy of side-posture spinal manipulation for patients with lumbar inter-
vertebral disc herniation, concluding that the intervention was both safe and effective 
when performed by appropriately trained clinicians 127. Subsequent analyses, such as 
Oliphant’s graded review of prospective and retrospective studies, offered a quantita-
tive estimate of risk. Oliphant calculated that the probability of lumbar manipulation 
resulting in clinically significant disc herniation progression or cauda equina syndrome 
(CES) was less than 1 per 3.7 million treatments 128. This risk estimate compared favor-
ably with the safety profiles of nonsteroidal anti-inflammatory drugs and surgical in-
terventions for similar indications, emphasizing the relative safety of LSMT within mul-
timodal conservative management frameworks. 

Oppenheim et al. retrospectively reviewed medical and radiological records of 18 pa-
tients who experienced neurological deterioration following spinal manipulation. The 
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reported complications included myelopathy, paraparesis, CES, and radiculopathy, 
with 89 % of cases requiring surgical intervention and 87.5 % achieving good-to-
excellent outcomes post-operatively 129. Although the series highlighted that severe 
complications can occur, it also demonstrated their rarity relative to the total number 
of manipulative procedures performed. The authors recommended pre-treatment im-
aging and comprehensive risk stratification—particularly in individuals with significant 
or occult pathology—to mitigate preventable adverse outcomes. 

Large-scale epidemiological data from Dvořák et al. (1993, 1999) remain among the 
most frequently cited assessments of manipulation-related risk. Based on surveys 
among members of the Swiss Medical Association for Manual Medicine (SAMM), the 
mean annual frequency of manual therapy for low back pain was approximately 805 
cases per physician 130. The overall incidence of transient side effects, such as localized 
discomfort or transient radicular symptoms, was approximately 1 in 16,716 for cervi-
cal manipulations and 1 in 20,125 for lumbar manipulations. Only nine patients (1 in 
38,013) developed progressive radicular syndromes requiring surgery. Extrapolating 
from these data, a physician practicing manual medicine in Switzerland would encoun-
ter one complication due to lumbar manipulation approximately every 38 years. These 
data collectively underscore the low incidence of major adverse events relative to the 
total procedural volume. 

Recent systematic reviews corroborate the safety profile reported in earlier literature. 
A meta-analysis by Paige et al. in the Annals of Internal Medicine concluded that spi-
nal manipulation produces small to moderate improvements in pain and function for 
acute low back pain with an extremely low rate of serious adverse events 131. Beliveau 
et al. similarly found that serious complications following manual therapy for back 
pain are rare and typically associated with pre-existing contraindications 132. Ernst rein-
forced this finding, emphasizing that while mild and transient side effects (e.g., local 
soreness, stiffness) are common, major complications such as CES or vertebral frac-
ture are exceedingly uncommon and usually linked to practitioner error or inappropri-
ate patient selection 133. A population-based cohort study by Whedon et al. reported 
no increased risk of lumbar disc herniation or CES hospitalization following chiroprac-
tic care compared to primary medical care, further supporting the relative safety of 
manipulation when contraindications are respected 134. More recently, Swait et al. and 
Rubinstein et al. reiterated that spinal manipulation for low back pain is generally 
safe, provided evidence-based screening and technique application are ob-
served 135, 136. 

Cumulative evidence spanning three decades suggests that LSMT, when applied in ap-
propriately screened patients and executed by qualified practitioners, is a safe inter-
vention relative to pharmacological or surgical alternatives. The incidence of serious 
adverse events remains exceedingly low—estimated at fewer than 1 case per million 
manipulations—and is typically preventable through thorough clinical evaluation and 
adherence to contraindication guidelines. Pre-manipulative assessment, including 
neuroimaging when indicated, remains crucial in minimizing risk in patients with sus-
pected disc pathology or neurological compromise. In conclusion, consistent with con-
temporary randomized controlled trials and systematic reviews, lumbar spine manipu-
lation therapy can be considered a safe and effective modality in the conservative 
management of lumbar disc herniation and mechanical low back pain, provided that 
patient selection, clinician competence, and post-treatment monitoring are rigorously 
maintained. 
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3. Risks of Thoracic Spine and Rib Manipulation Therapy 

There is very little literature available on specific risks of thoracic spine or rib manipu-
lation therapy. Out of the last 30 years there are only four case-reports on epidural 
thoracic hematoma (partially combined with leakage of cerebrospinal fluid)  137, 138, 139 
and one case-report of esophageal rupture 140 following not classified, but presumably 
direct chiropractic manipulations. In addition there is one case-report on rib fractures 
in an infant following chiropractic manipulations for the treatment of a colic 141. 

Recent biomechanical and clinical research reinforces the safety profile of thoracic 
spinal manipulation when performed by trained clinicians. Three-dimensional force 
analyses demonstrate that high-velocity, low-amplitude (HVLA) thoracic manipulative 
thrusts transmit complex but controlled multidirectional forces, remaining within phy-
siological joint limits when properly applied 142. Cadaveric investigations have clarified 
that factors such as thoracic wall thickness and force–time characteristics significantly 
influence force transmission, suggesting the need for clinician awareness of patient-
specific biomechanics 143. A systematic review of adverse events found that while seri-
ous complications from thoracic thrust joint manipulation (TJM) can occur, they 
remain exceedingly rare, with most events related to excessive peak forces or un-
recognised contraindications; the most frequent reported injuries involved mechanical 
or vascular trauma to the spinal cord or pleura  144. Complementary imaging and me-
chanistic studies have further shown measurable but reversible changes in vertebral 
kinematics and intervertebral disc metabolism following spinal manipulation, support-
ing a plausible physiological basis for its therapeutic effects without evidence of struc-
tural harm 145, 146. Collectively, these findings emphasize that adherence to established 
safety principles—appropriate patient selection, force moderation, and precise tech-
nique—remains the cornerstone for minimizing risk and maintaining the excellent sa-
fety record of thoracic manual procedures. 

 

4. Risks of Pelvic Ring Manipulation Therapy (Sacroiliac and Pubic 
Symphysis Joints) 

In a recent study of Hansel et al. 147 the applied techniques were safe and when using 
high-risk status and labor and delivery outcomes as an index for safety, no greater risk 
in the OMT group was found. Rather, there was a trend toward a mild protective ef-
fect of the OMT protocol on the development of high-risk status. This trend would in-
dicate that the OMT protocol as applied in the PROMOTE study is a safe intervention 
during the third trimester. Otherwise, there is no literature available on specific risks 
of manipulation therapy of the pelvic ring or the sacroiliac and/or pubic symphysis 
joints. The data from the literature available in terms of lumbar spine manipulation 
therapy suggests the assumption that, after an initial assessment excluding patients 
with contraindications, manipulation therapy of the pelvic ring or the sacroiliac joints 
is safe compared to other non-invasive treatment modalities. 

 

5. Risks of Dry Needling 

Dry needling (DN) is increasingly employed within musculoskeletal and pain manage-
ment practices as a minimally invasive technique for the inactivation of myofascial 
trigger points and modulation of neuromuscular dysfunction. While evidence supports 
its therapeutic efficacy in pain reduction and functional improvement, awareness of 
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potential adverse events (AEs) remains essential for clinical safety and patient educa-
tion. This section presents a scientific appraisal of the risks associated with DN, inte-
grating current literature and recent findings to outline its safety profile. 

5.1. Incidence of Adverse Events 

The majority of reported adverse events following DN are mild, transient, and self-
limiting. These typically include local post-needling soreness, minor bleeding, bruising, 
and transient discomfort during or after treatment 148, 149, 150. Post-needling soreness 
generally peaks within 24 to 48 hours and resolves spontaneously 151. Minor bleeding 
or hematoma formation, occurring in approximately 7–17 % of sessions, represents 
the most frequent minor complication 152, 153. 

Recent large-scale studies further reinforce the low rate of serious complications. For 
example, Brady et al. 154 reported mild AEs in 19.18 % of 7,629 DN sessions, with no 
major events observed. Similarly, Boyce et al. 155 synthesized over 20,000 DN treat-
ments, noting that more than 99 % of AEs were minor. These data align with earlier 
findings by Padel et al. 156, who recorded only two pneumothoraces among 47,000 
chest-region DN treatments, corresponding to a risk of approximately 0.004 %. 

A recent review of DN safety literature between 2019 and 2024 concluded that overall 
AE incidence rates vary between 19 % and 36 %, depending on practitioner technique, 
anatomical region, and patient factors 157. Collectively, these findings demonstrate 
that DN, when performed by qualified practitioners, presents a low risk of significant 
harm. 

5.2. Serious Complications 

Serious AEs are rare but clinically relevant. Pneumothorax remains the most frequent-
ly reported serious complication, particularly when needling is performed near the 
thoracic cage, upper trapezius, or paraspinal regions 158. While case reports document 
such incidents, their occurrence remains exceedingly low in proportion to total DN 
applications 159. 

Other serious complications, though infrequent, include infection or abscess for-
mation secondary to breaches in aseptic technique 160, nerve injury or transient neu-
ropraxia due to proximity to neural structures 161, and deep hematoma in anticoagu-
lated or coagulopathic patients 162. There are also isolated reports of spinal cord irrita-
tion or dural puncture during high cervical DN; however, these remain exceptionally 
rare 163. 

The current body of evidence therefore supports the conclusion that DN is generally 
safe when performed by clinicians with comprehensive anatomical knowledge and 
adherence to sterile technique. 

5.3. Factors Modulating the Risk 

Several factors influence the likelihood and severity of DN-related adverse events: 

 Practitioner expertise and anatomical proficiency – Inadequate training is a major 
predictor of complications. Proficiency in regional anatomy, including knowledge 
of pleural depth and neurovascular structures, is critical 164. 

 Needle depth and anatomical region – Deep insertions near the thoracic cavity, 
neck, or abdomen increase risk of pneumothorax or organ puncture 165. 

 Needling technique parameters – Needle size, insertion angle, and manipulation 
frequency (pistoning or rotation) can influence tissue trauma 166. 
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 Patient-specific factors – Coagulopathy, anticoagulant therapy, infection risk, or 
structural variations from previous surgery can elevate complication likelihood  167. 

 Aseptic procedures – The use of sterile, single-use needles and proper skin disin-
fection remains non-negotiable for infection prevention 168. 

These modulating factors underscore the necessity of standardized protocols and 
practitioner competency requirements in DN training and certification programmes. 

5.4. Risk Mitigation and Clinical Implications 

The consensus across recent systematic reviews and safety audits is that DN is a low-
risk intervention when performed by appropriately trained healthcare professionals. 
Nonetheless, risk reduction strategies must be integral to all clinical applications: 

 Adherence to comprehensive anatomy-based DN education and supervised clini-
cal training 169, 170. 

 Utilization of conservative insertion depths in anatomically sensitive regions such 
as the thorax and neck. 

 Pre-procedural screening for bleeding disorders, anticoagulant use, and infection 
susceptibility. 

 Maintenance of strict aseptic technique and immediate disposal of used needles. 

 Clear patient consent procedures that include discussion of potential complica-
tions, including pneumothorax, infection, and bleeding. 

 Standardized documentation and reporting of AEs to enhance safety surveillance 
and improve evidence quality. 

5.5. Summary 

Dry needling demonstrates a strong safety profile supported by extensive clinical data. 
While mild adverse events such as pain, bleeding, and bruising are relatively common 
(10–30 % of cases), serious complications occur infrequently—typically below 0.01 % 
in large datasets. Pneumothorax remains the most significant but rare risk. Proper 
practitioner training, anatomical precision, and rigorous aseptic technique are key to 
minimizing patient harm. Ongoing education, standardized safety reporting, and inte-
gration of DN safety guidelines across disciplines will further reinforce its clinical relia-
bility. 

 

6. Risks of Prolotherapy 

Prolotherapy, also known as proliferative injection therapy, is an injection-based re-
generative procedure intended to stimulate tissue repair in chronic musculoskeletal 
pain conditions. While its use dates back to the 1950s, when George Hackett formal-
ized injection protocols, its modern applications continue to evolve under more 
standardized scientific and clinical scrutiny 171. Evidence supports its use in various 
conditions including low back pain, tendinopathies, and osteoarthritis, though the 
consistency of efficacy and safety data remains under evaluation 172, 173, 174. 

The vast majority of adverse effects associated with prolotherapy are localized, mild, 
and self-limited. Patients commonly experience transient soreness, localized swelling, 
mild bruising, or bleeding related to needle trauma. These events are typically short-
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lived and reflect expected inflammatory and nociceptive responses rather than patho-
logical complications. 

A post-injection pain flare during the first 72 hours after treatment is a well-
recognised clinical phenomenon, reported in approximately 10–20 % of patients re-
ceiving dextrose prolotherapy for knee osteoarthritis. The discomfort usually subsides 
within several days without long-term sequelae 175. 

Adverse effects may depend on the composition and concentration of the injected 
proliferant. Dextrose, the most widely used agent, is considered extremely safe and is 
FDA-approved for intravenous use in hypoglycemia management; notably, 25 % dex-
trose has been in use for more than six decades with no reported systemic adverse 
events. Morrhuate sodium, a vascular sclerosant also used in gastrointestinal and var-
icose vein procedures, may rarely cause allergic reaction. Phenol–glycerin–glucose 
(P2G) solutions, though not FDA-approved, have not been associated with significant 
adverse reactions in published clinical trials. 

Serious adverse events are exceedingly uncommon in prolotherapy and, when report-
ed, have typically been linked to obsolete or unsafe techniques. Rabago and col-
leagues described several historical cases of neurological injury following perispinal in-
jections using concentrated zinc-sulfate solutions, including one fatal case in 1959. 
These solutions are no longer in use. 

In a survey of 95 clinicians performing prolotherapy, 29 pneumothoraces (two requir-
ing chest-tube insertion) and 14 allergic reactions were reported, none classified as 
severe 176. A later survey produced similar findings: transient spinal headache, pneu-
mothorax, and minor nerve irritation occurred at rates comparable to other spinal in-
jection procedures. Importantly, no serious side effects were identified when prolo-
therapy was used in peripheral joint indications 177. 

Recent systematic reviews and meta-analyses reinforce the impression that prolo-
therapy is generally safe, though adverse event reporting remains inconsistent and 
underpowered. A 2024 evidence synthesis by the U.S. Department of Veterans Affairs 
concluded that while prolotherapy appears low-risk, most available safety data are of 
low or moderate certainty due to methodological limitations 178. 

In a 2022 systematic review and meta-analysis, Chung et al. found that dextrose prolo-
therapy for chronic musculoskeletal pain produced only mild local reactions, with no 
serious adverse events reported 179. Similarly, McDonough et al., in an umbrella review 
of injection therapies, identified minor adverse effects such as transient pain or swell-
ing but no severe outcomes 180. 

Further, Lee et al. 181 investigated the concurrent use of non-steroidal anti-
inflammatory drugs (NSAIDs) during dextrose prolotherapy for knee osteoarthritis and 
found no increase in adverse events, indicating that such combination therapy may be 
safely tolerated. A narrative review by Reeves & Sit underscored the importance of ul-
trasound guidance and aseptic technique in minimizing even minor risks 182. 

In an updated analysis of osteoarthritis management, Zhao et al. described prolother-
apy as a “very low-risk procedure,” with serious complications remaining extraordinar-
ily rare 183. The most frequent side effects were short-term local soreness and swelling. 
A meta-analysis of rotator cuff disorders similarly reported no significant safety con-
cerns, observing only temporary irritation at the injection site 184. A scoping review by 
Tognolo et al. reported no adverse events across studies of chronic tendinopathy 
treated with dextrose prolotherapy 185. 
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Conversely, a 2022 meta-analysis on lateral elbow tendinopathy noted that while 
prolotherapy produced favorable outcomes, the rate of minor adverse events was 
slightly higher than in noninvasive control groups 186. The VA Evidence Synthesis Pro-
gramme (2024) reaffirmed that evidence on harms remains uncertain due to sparse 
and heterogeneous data². Moreover, Goh et al. (2021) emphasized in a network meta-
analysis that standardized adverse event reporting should become mandatory for fu-
ture trials 187. 

A 2025 randomized trial by Mociu et al. reported transient adverse effects such as in-
jection-site pain, dizziness, and leg numbness, occurring more frequently in prolother-
apy than in control mechanical needling groups but resolving spontaneously 188. Con-
versely, in a case series after total knee arthroplasty, no complications were observed 
with periarticular dextrose prolotherapy 189. 

A 2022 case report by Suryadi et al. described complete symptom resolution in a pa-
tient with a partial supraspinatus tear following 15 % dextrose prolotherapy, with no 
adverse effects documented 190. Another series by Sam et al. noted successful out-
comes in patients with comorbidities undergoing prolotherapy in combination with 
rehabilitation, again reporting no serious complications 191. 

The cumulative evidence from 2010 through 2025 consistently indicates that serious 
adverse events from prolotherapy are exceedingly rare, with minor, self-limiting dis-
comfort representing the majority of adverse reactions. Improved reporting practices 
in newer studies have likely led to more transparent documentation of mild effects ra-
ther than an increase in complications. 

Nevertheless, clinicians must remain vigilant. Injections near the spine or pleura carry 
a small but real risk of neurological or pulmonary injury, underscoring the need for 
anatomical expertise and image-guided technique. Future studies should integrate 
standardized adverse event grading, multicenter safety registries, and long-term fol-
low-up to establish a comprehensive risk profile. 

In conclusion, when prolotherapy is performed by trained practitioners using proper 
aseptic protocols, it remains a safe, minimally invasive regenerative therapy with a fa-
vorable benefit–risk ratio. 
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SECTION V:  EVIDENCE IN MM MEDICINE 
 
Evidence-based MM Medicine (EBM) is not different from evidence-based medicine in other 
medical specialties. 

“Evidence-based medicine is the conscientious, explicit, judicious and reasonable use of mod-
ern, best evidence in making decisions about the care of individual patients. EBM integrates 
clinical experience and patient values with the best available research information. […] The 
practice of evidence-based medicine is a process of lifelong, self-directed, problem-based 
learning in which caring for one’s own patients creates the need for clinically important in-
formation about diagnosis, prognosis, therapy and other clinical and health care issues. It is 
not ‘cookbook’ with recipes, but its good application brings cost-effective and better health 
care. The key difference between evidence-based medicine and traditional medicine is not 
that EBM considers the evidence while the latter does not. Both take evidence into account; 
however, EBM demands better evidence than has traditionally been used.” (Masic et al. 192) 

 

               Fig. 5: EBM modified from Haneline (2007) 193. 

 
The complexity of EBM described above is reflected in the development of MM Medicine 
since the middle of the 20th century. 

During this period, a complex system of national and transnational scientific societies has 
developed from the activities of individual MM therapists and individual seminaries of small 
groups of doctors, which have ensured that the criteria of an EBM in clinic, teaching and 
research are met. 

In an earlier publication from 2004, FIMM and its exponents Dr R. Palmer and Prof J. Patijn 
already commented on EBM 194. 

In regular meetings of the MM societies, academies, teachers and expert commissions, opin-
ions and convictions from clinical experience are agreed and published in relevant interna-
tional journals. This corresponds to level IV of the evidence classes according to the recom-
mendations of the Agency for Healthcare Research and Quality (AHRQ) 195. A higher level of 
evidence is dependent on methodologically high-quality non-experimental studies such as 
comparative studies, correlation studies, or case-control studies (level III) and high-quality 
studies without randomization (level IIb) as well as sufficiently large, methodologically high-
quality randomized controlled studies (RCT) (level Ib). 
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EBM is not limited to randomized controlled trials (RCTs) and meta-analyses; however, these 
are considered the gold standard for most questions assessing the benefits and risks of the-
rapies. 

A prerequisite for evidence-based diagnostics in MM is good reproducibility, validity, sensi-
tivity and specificity studies of the diagnostic procedures. To ensure the quality of such stud-
ies, the former Scientific Committee of FIMM has developed a Reproducibility protocol for 
diagnostic procedures in MM 196 in recent years. The protocol can be used as a kind of cook-
book format to perform reproducibility studies with kappa statistics. It makes it feasible to 
perform reproducibility studies in MM Medicine clinics and by Educational Boards of the 
MM Societies 197. 

On behalf of the European Scientific Society of Manual Medicine (ESSOMM), the Research 
Advisory Center of the GSMM in 2019 carried out a literature search on current study results 
(2009-2019) on diagnostics and therapy in MM Medicine. Items for search: The search iden-
tified 1,499 unique citations limited to humans. After screening titles and abstracts, 482 full 
text manuscripts were retrieved for further assessment, 216 of them were systematic re-
views. The individual publications were subdivided by hand according to their target con-
tent: diagnostics (n=85), specific therapy (n=119), basics and safety (n=39). 

In a recent systematic review, Beyer et al. including 67 publications conclude based on the 
available scientific material that a general evidence-based medicine level III is available, with 
individual studies reaching level II or Ib, which creates the prerequisite and the ability to 
fulfil tasks for a satisfactory or expected verification (validity) of MM diagnostic and thera-
peutic procedures 198. Two studies are mentioned here as examples for good quality studies 
(level Ib), first focused on functional disorders and pain in the lower spine, the other on 
functional disorders of the head joints in babies: 

The first is demonstrating a clear difference between patients with low back pain and sub-
jects without back pain regarding their ability (in 5 of 6 tests) to actively control the move-
ments of the low back 199. The second used a setting with 202 infants at the age of 14-24 
weeks with postural and movement findings, examined in four study centers using a stand-
ardized 4-item symmetry-score. Result: The single MM treatment significantly improves 
postural and motor asymmetries in infants with articular and segmental dysfunctions caus-
ing tonic asymmetric positions 200. 

A large systematic review investigating prognostic factors for musculoskeletal pain in prima-
ry care included over 48,000 participants and assessed 18 different outcome domains. Of 
the included studies, 51 focused on spinal, back, or low back pain; 12 on neck, shoulder, or 
arm pain; 3 on knee pain; 3 on hip pain; and 9 on multisite or widespread pain. Quality 
scores ranged from 5 to 14 (mean 11), with 65 studies (83 %) scoring 9 or higher. This review 
provides new evidence supporting the presence of generic prognostic factors across MSK 
conditions in primary care. Such factors include pain intensity, widespread pain, high func-
tional disability, somatization and movement restriction. This information can be used to 
screen and select patients for targeted treatment in clinical research as well as to inform the 
management of MSK conditions in primary care 201. 

Recently, a literature search from the ESSOMM found 24 relevant systematic reviews or 
meta-analyzes related to manual therapy. The individual reviews are aimed at different 
therapy goals for different complaints in different parts of the body. The search results have 
not yet been evaluated coherently. 

An update of the Bone and Joint Decade Task Force on Neck Pain and its Associated Disor-
ders by the OPTIMa collaboration 202 concluded: Our review adds new evidence to the Neck 
Pain Task Force and suggests that mobilisation, manipulation (HVLA), and clinical massage 
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are effective interventions for the management of neck pain. It also suggests that electro-
acupuncture, strain-counterstrain, relaxation massage, and some passive physical modalities 
(heat, cold, diathermy, hydrotherapy, and ultrasound) are not effective and should not be 
used to manage neck pain. 

A double-blinded randomized controlled trial concerning spinal high-velocity low-amplitude 
manipulation in acute nonspecific low back pain 203 where 47 subjects received spinal manip-
ulation, showed in a subgroup of patients with acute nonspecific low back pain: Spinal ma-
nipulation was significantly better than nonsteroidal anti-inflammatory drug diclofenac and 
clinically superior to placebo. 

Other reviews are dedicated to: 

 Low back pain 204, 205 

 Neck and/or low back pain 206, 207 

 Upper limb pain 208 

 Knee pain 209, 210 

 Function of the temporomantibular joint 211, 212 

In practically all studies, there are limiting factors that limit the informative value. For exam-
ple, one of the limiting factors is that there is often no distinction between manipulation and 
mobilisation. 

The results of this systematic review showed: 

 Spinal manipulation, and mobilisation, acupuncture, massage treatments were sig-
nificantly more efficacious for neck or low-back pain than no treatment, placebo, 
physical therapy, or usual care in reducing pain. 

 Spinal high-velocity low-amplitude procedures are cost-effective treatments to 
manage spinal pain when used alone or in combination with general practitioner 
care or advice and exercise compared to general practitioner care alone, exercise or 
any combination of these. 

 Spinal high-velocity, low-amplitude procedures have a statistically significant associ-
ation with improvements in function and pain improvement in patients with acute 
low back pain. 

 Preliminary evidence that sub-group specific manual therapy may produce a greater 
reduction in pain and increase in activity in people with low back pain when com-
pared with other treatments. Individual trials with low risk of bias found large and 
significant effect sizes in favour of specific manual therapy. 

 Upper cervical manipulation or mobilisation, and protocols of mixed manual therapy 
techniques presented the strongest evidence for symptom control and improvement 
of maximum mouth opening. 

 Musculoskeletal manipulations are effective for the treatment of temporomandi-
bular joint disorders and there is a greater effect for musculoskeletal manual ap-
proaches compared to other conservative treatments for temporomandibular joint 
disorders. 

 The results of the available reviews and the evidence found on the effect of manual 
medical treatment form the basis for the inclusion of manual therapy in guidelines 
for the treatment of acute and chronic pain in the musculoskeletal system, especially 
in the spine, joints and muscles. 

Recent randomized controlled trials and neurophysiological studies have further strength-
ened the evidence base for MM interventions, particularly spinal manipulative therapy 
(SMT). A 2024 RCT demonstrated that a single lumbar SMT significantly increased pressure 
pain thresholds at the posterior superior iliac spine compared to a sham ultrasound control, 
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with effects persisting up to 30 minutes post-intervention, suggesting measurable short-
term neurophysiological modulation through both peripheral and central mechanisms of 
pain processing 213. Complementary findings were reported by Puntumetakul et al., where 
the combination of thoracic manipulation and the Rungthip massage technique resulted in 
greater reductions in mechanical neck pain and neural tension compared to manipulation 
alone 214. Systematic review data confirm these findings: a 2023 meta-analysis of randomized 
trials found thoracic manipulation to significantly reduce pain intensity and neck-related 
disability in chronic mechanical neck pain, providing low-to-moderate quality evidence for its 
clinical effectiveness 215. Other experimental work has broadened the mechanistic under-
standing of manual therapy. Sillevis et al. demonstrated changes in EEG brainwave activity 
following thoracic thrust manipulation—both with and without an audible cavitation—
indicating cortical relaxation responses independent of the audible “pop” phenomenon 216. 
Additionally, a Turkish single-blinded RCT on lumbar disc herniation showed manual therapy 
to significantly improve not only pain and mobility but also psychological outcomes such as 
anxiety, depression, kinesiophobia, and pain catastrophizing, confirming the biopsychosocial 
relevance of manipulative interventions 217. Experimental research on healthy volunteers has 
also shown that thoracic thrust manipulation can increase lower limb neurodynamics, sup-
porting the concept of regional interdependence across the kinetic chain 218. Collectively, 
these studies reinforce the growing body of evidence that MM Medicine produces quan-
tifiable neuromechanical and psychophysiological effects, with both short-term and sustai-
ned clinical benefits. 

In December 2023 WHO issued its first guideline for the non-surgical management of chronic 
primary low back pain in adults. WHO recommends education, exercise, some physical the-
rapies (including spinal manipulative therapy and massage), psychological therapies, and 
selected medicines (e.g., NSAIDs), emphasizing multimodal care delivered in prima-
ry/community settings. Manual therapy is recommended as part of a package alongside 
exercise and education, not as a stand-alone intervention 219.  

Evidence published since 2020 continues to show small-to-moderate average effects for 
manual therapy, with important nuances: 

 A 2025 Cochrane overview of non-pharmacological, non-surgical treatments reported 
that for acute/subacute LBP, spinal manipulation probably makes no difference to func-
tion vs placebo in the short term; effects for chronic LBP were generally modest, and 
benefits were clearer for exercise and psychologically informed care 220. 

 Conversely, a placebo-controlled RCT (participant-blinded) in 2024 found spinal manipu-
lation superior to sham for chronic LBP pain reduction, with blinding and expectation ef-
fectively controlled. This supports a small but clinically relevant benefit in selected 
chronic LBP patients 221. 

 Comparative and adjunct trials suggest manual therapy combined with exercise can yield 
greater short-term improvements in pain and disability than exercise alone; however, ef-
fects tend to attenuate at medium/long-term follow-up and adherence to exercise re-
mains a key determinant of outcome 222. 

 Contemporary syntheses continue to support manual therapy (mobilisation/ 
manipulation) as part of a multimodal approach for mechanical/non-specific neck pain, 
with effects similar to neck-specific exercise when adherence is high 223. 

 For cervicogenic headache and cervical radiculopathy, recent network/meta-analyses 
indicate benefits of specific manual therapy approaches (e.g., SNAGs, joint mobilisa-
tions) for pain and disability, though heterogeneity and risk-of-bias limit certainty and 
head-to-head superiority among techniques remains unclear 224, 225. 



 SECTION V:  EVIDENCE | 62 

 

 Multiple up-to-date reviews (2023–2025) report small-to-moderate improvements in 
pain, maximum mouth opening, and disability with manual therapy or TMJ mobilisation; 
effects are often small and the overall certainty varies from very low to high depending 
on outcome and study quality. These data support manual therapy as an option within 
multimodal TMD care 226. 

 A 2021 critical review concluded that static and motion palpation for the lumbar spine 
have poor inter-rater reliability and limited validity for identifying symptomatic levels or 
facet/SI joint pain generators; this underscores the need for standardized protocols and 
complementary assessment strategies 227. 

 Emerging evidence (2023–2024) shows good diagnostic/treatment-plan concordance for 
telehealth MSK assessments and interest in objective tools (e.g., MyotonPro) to improve 
reliability, though these do not replace clinical reasoning 228. 

 A 2023 review of adverse events associated with spinal manipulation reports that most 
events are benign and transient, while serious events are rare; causality, particularly for 
cervical artery dissection, remains difficult to establish due to methodological con-
straints 229. 

 More recent mappings (2024–2025) catalog serious adverse events primarily of vascular 
origin after cervical manipulation; absolute risk remains very low but warrants screening 
for red flags, shared decision-making, and informed consent 230. 

 The weight of recent evidence supports MM Medicine/MM Therapy as a component of 
multimodal care, particularly when integrated with exercise, education, and (where indi-
cated) psychologically informed interventions. Effect sizes are typically small-to-
moderate on average, with larger benefits possible in well-selected subgroups (e.g., 
chronic LBP responding to high-quality manipulation protocols, adherence-optimized 
neck pain programmes). Current data continue to emphasize care package design, pa-
tient stratification, and adherence, rather than reliance on single modalities 231. 
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SECTION VI:  QUALITY IN EDUCATION AND TRAINING 
IN MM MEDICINE 
 

1. Initial Situation 

MM Medicine has developed from empirical medical experience that has never been 
precisely defined in history. This might explain why education and training of physi-
cians and surgeons in MM Medicine is quite variable all over the world. This was one 
of the reasons why in 2013 FIMM published the first edition of the Guidelines on Basic 
Training and Safety 232. Since then, the quality of outcomes of many FIMM member 
societies has improved significantly. However, a common standard of training in MM 
Medicine has not yet been realised. Nevertheless, the aim will not be to strive for a 
complete unité de doctrine (doctrinal unity), as diversity is the prerequisite for further 
discussions and thus also for an improvement in quality. Nevertheless, the need for 
some kind of standardisation also on quality in MM Medicine remains evident 233. The 
European Scientific Society for Manual Medicine (ESSOMM) addressed this issue in de-
tail in 2015 in its submission to the European Union for Medical Specialists (UEMS) en-
titled Training Requirements for the Additional Competence Manual Medicine for 
European Medical Specialists 234. 

2. Quality Objectives 

According to the World Health Organization (WHO) quality of health care is the degree 
to which health services for individuals and populations increase the likelihood of de-
sired health outcomes 235. It is based on evidence-based professional knowledge and is 
critical for achieving universal health coverage. As countries commit to achieving 
health for all, it is imperative to carefully consider the quality of health care and 
health services. Quality health care can be defined in many ways but there is growing 
acknowledgement that quality health care should be: 

 

 effective – providing evidence-based healthcare services to those who need them, 

 safe – avoiding harm to people for whom the care is intended, and 

 people-centred – providing care that responds to individual preferences, needs 
and values. 

 

One of the intentions of these Guidelines is to provide support within the framework 
of MM Medicine that serves these objectives. The various and graduated contents of 
training and education in MM Medicine will not be discussed in this chapter. These 
contents can be looked up in the previous chapters. There, the content qualities are 
discussed in detail. 

One of the quality gaps in the concepts currently practiced in MM Medicine must 
nevertheless be addressed. Only a few countries have educational programmes in MM 
Medicine that are university-based. This affects research and teaching where this has 
not yet been achieved. 
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3. Different Aspects of Quality 

Three aspects of quality can be identified. They may be called quality of structure, 
process and outcome 236. Quality standards in education are especially required for the 
following: 

3.1. Personal Qualification of Trainers 

3.1.1. Requested Qualifications of Trainers 

A trainer should be a registered medical specialist recognised and registered to having 
additional MM competence at a minimum of a level 3 (Specialist Level or Specialty 
Level). They will have satisfied any relevant national requirements as regards accredi-
tation, appraisal, or training to be a trainer. A programme (or course) director should 
be someone who has been or is a trainer and who has considerable knowledge and 
experience of training physicians or surgeons. Trainers and programme or course di-
rectors should preferably be in active clinical practice and engaged in training in a 
training centre or network. 

Their work should be reviewed within the training centre or network on a regular ba-
sis at staff appraisals or equivalent procedures but in any case, it should be a require-
ment that their training activities are reviewed regularly. 

 

3.1.2. Core Competencies for Trainers 

A trainer shall be: 

 Familiar with all aspects of the overall MM curriculum as it relates to practice 
within their country or their society. 

 Experienced in teaching and in supporting learners. 

 Skilled in identifying the learning needs of their trainees and in guiding the train-
ees to achieve their educational and clinical goals. 

 Able to recognise trainees whose professional behaviours are unsatisfactory and 
initiate supportive measures as needed. 

 Trained in the principles and practice of medical education. 

 

3.1.3. Quality Management for Trainers 

It is presumed that trainers and programme or course directors will have their job de-
scription agreed with their employer which will allow them sufficient time for support 
of trainees and in the case of programme or course directors, sufficient time for their 
work with trainers. 

It should be unusual for a single trainer to have more than 14 trainees in a course; 
more trainees should warrant more trainers to maintain this ratio. The number of 
trainees would determine the amount of time each day that should be allocated to 
their individual support. 

Trainers and programme or course directors will collaborate with trainees, the pro-
gramme or course director and their Institution to ensure that the delivery of training 
is optimal. Feedback from trainees will assist in this regard. 
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3.2. Quality of the Organisation or Institution Providing the Education 

In order to guarantee structural quality, a number of requirements must be met. 

 Definition of criteria for participants acceptance. 

 Selection of teachers. 

 Presentation of an educational programme. 

 Provision of room facilities, treatment-tables, time-schedules, media etc. 

 Controlling of presence of participants, the time schedules for lectures, evaluate 
the individual training and provide the discussion of the participant’s questions 
during the courses. 

 Providing methods to assess outcomes and evaluate results for the participants 
(multiple-choice questionnaires, verbal or written assessments). 

 Standardised evaluation of every course, with information to the teacher. 

 Producing certificates of participation with all necessary information. 

 Transparency of all external sponsoring – sponsoring may not influence the con-
tents of teaching in any respect. 

 On-demand presentation of all information regarding the teaching towards the 
governmental health care institutions or towards external quality organisations. 

 

A training centre is a place or a number of places where trainees are able to develop 
their MM competence in courses. Such provision may include sites that are condition 
specific and thus not offer a wide clinical experience such as that provided by a large 
centre. Thus, MM training may take place in a single institution or in a network of in-
stitutions working together, to provide training in the full-spectrum of clinical condi-
tions and skills detailed in the curriculum. This should preferably include a hospital or 
institution that provides academic activity and is recognised for training with favour in 
rehabilitation or orthopaedics. 

It would be disadvantageous for a trainee to have only one trainer during their entire 
training period. It would be more usual for a trainee to have a number of named 
trainers with whom they work in the different courses. It is not a requirement that a 
training centre is also an academic centre but it is desirable that a training centre 
should have strong academic links and contribute to research. 
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4. Quality Tools in MM Medicine q 

4.1. Quality Tools in MM Medicine Training 

Within the framework of the tools available for promoting quality in MM training, 3 
levels can be identified. 

 

4.1.1. Quality Level 1: Postgraduate Education 

 Multi-modular structure with continuous learning progress checks. 

 Teaching of textbook-based techniques. 

 Participant surveys after every module. 

 Ongoing further development of the educational programme. 

 Continuous further development of learning content and quality monitoring. 

 Compulsory learning group activities and logging. 

 Two assessments to be passed (written and practical). 

 Top trainers as lecturers and self-checking of competences. 

 

4.1.2. Quality Level 2: Re-Certification 

 High-quality educational programme: tutorials, training circles, updates, and con-
gresses. 

 Multi-stage reminder system to remind title holders of their educational obliga-
tions. 

 Quality monitoring. 

 Recognition guidelines for external educational courses. 

 Compulsory continuing education, which is monitored. 

 

4.1.3. Quality Level 3: Teacher Education 

 Control of the skills and abilities. 

 Periodic performance appraisal. 

 Multilevel teaching skills (level 1 and level 2). 

 

The Quality Tools in MM Medicine training described here are reflected in Fig. 6 be-
low. 

 
q In 2019, the Executive Board of the Swiss Medical Association for Manual Medicine (SAMM) extensively 

addressed the topic of quality in manual medicine in an internal document. The following tables and charts are 
taken from that work and have been adapted here. 
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Fig. 6: Quality Tools in MM Medicine Education. 

 

4.2. Quality Tools of Providers of MM Training 

4.2.1. Executive Board 

 Quality and progress controls in the strategic path. 

 Professional policy positioning on MM Medicine issues. 

 Exchange with expert networks, universities and medical associations. 

 Responsibility towards continuing and postgraduate education, re-certification 
and the awarding of titles. 

 Selection of the best-performing teachers. 

 Expansion of the partner network. 

 Implementation of a status-appropriate concept for exams. 

 Regular meetings and dialogue with the specialised boards. 

 Election proposal of the members of the specialised boards. 

 

4.2.2. Continuing Education Board 

 Evaluation and recognition of educational courses. 

 Re-certification. 

 Assessment of the claim for re-certification. 

 Assessment of externally acquired credits. 

 Recognition of foreign continuing education diplomas. 

 Regular meetings and dialogue with the Executive Board and the Postgraduate 
Education Board. 
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4.2.3. Postgraduate Education Board 

 Preparation, evaluation and documentation of the assessments. 

 Quality controls for postgraduate and continuing education. 

 Congress organisation and scientific programmes. 

 Teacher education with multi-level control system. 

 Definition of teaching and learning content in MM Medicine. 

 Taking Quality Measures and monitoring. 

 Organisation of further education for teachers. 

 Regular meetings and dialogue with the Executive Board and the Continuing Edu-
cation Board. 

 

The Quality Tools of providers of MM Medicine training described here are reflected 
in Fig. 7 below. 

 

 

Fig. 7: Quality Tools of providers of MM Medicine education. 

 

4.3. Further Quality Tools 

 Co-operation and exchange between expert networks, universities and medical 
associations. 

 Co-operation with international umbrella societies in MM Medicine. 

 Clearly structured education in MM Medicine. 

 Regularly organised congresses or conventions. 
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 Co-operation with a journal on MM Medicine and developments in medical sci-
ence. 

 Publishing on MM Medicine. 

 Creation and evaluation of surveys on training, congress and lecturer services. 

 Maintaining a directory for referring clinics and practices specialising in MM Medi-
cine. 

 Regular information on offers and innovations via newsletter. 

 Provision of congress documents, lectures and presentations on the society’s 
website. 

 

Further Quality Tools in MM Medicine described here are reflected in Fig. 8 below. 

 

 

Fig. 8: Further Quality Tools in MM Medicine. 
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5. Competent and Independent Quality Institution 

Every university, institute or organisation that wants to become involved in medical educa-
tion in the future needs accreditation and audit-based certification or certification for this 
task. Accreditation or certification audits will be conducted exclusively by independent orga-
nisations that are officially authorized by the national healthcare authorities responsible for 
the relevant government regulations. Thus, any organisational or fiscal link between the 
external quality assurance provider and the one to be investigated threatens the accredita-
tion or certification which may lead to revocation of accreditation. 

To avoid being checked by non-medical technicians who are not able to define evidence-
based indicators for medical education, it is necessary for the international MM community 
to have an independent, but nevertheless competent scientific external quality assurance 
partner. This organisation must be formally recognised by the stakeholders of the health 
care system to be competent to independently check the regulated procedures. Following a 
positive audit process, it is authorised to grant accreditation or certification. 

Such an international institution has not yet been established for MM Medicine. 
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SECTION VII:  ETHICAL PRINCIPLES IN MM MEDICINE 
 

1. Fundamental Ethical Frameworks 

MM Medicine is uniquely characterised by intensive and often repeated physical con-
tact between physician and patient. This clinical intimacy places heightened demands 
on ethical awareness, professionalism, and communication skills. The foundation of 
ethical practice in MM Medicine rests on the four classical principles of biomedical 
ethics—respect for autonomy, beneficence, non-maleficence, and justice—as articu-
lated by Beauchamp and Childress 237. These principles form the ethical substrate of all 
patient-centred healthcare, yet require contextual interpretation within the hands-on 
nature of MM Medicine. 

Modern frameworks of medical professionalism further integrate these principles with 
competencies in empathy, integrity, accountability, and inter-professional collabora-
tion 238. In international and multicultural contexts, physicians must also recognise that 
conceptions of autonomy, consent, and bodily integrity are influenced by cultural 
norms, historical traditions, and social power structures 239. Ethical sensitivity there-
fore entails not only adherence to universal principles but also an appreciation of cul-
tural diversity in the doctor–patient relationship. 

2. Informed Consent as a Dynamic Process 

Informed consent in MM Medicine transcends its legal function; it represents an on-
going dialogical process that manifests respect for patient autonomy 240. This process 
should enable patients to make informed choices about diagnostic and therapeutic in-
terventions, particularly when procedures involve direct physical manipulation of the 
body. 

Patients must receive information in language that is comprehensible and relevant re-
levant to their health literacy level 241. They should be informed about the purpose, 
expected benefits, possible risks, alternative approaches, and the right to withdraw 
consent at any stage. Explicit verbal and written consent is essential for any procedure 
that carries inherent risk—particularly for manipulative techniques involving the cervi-
cal spine or other sensitive regions 242. When language, cognitive, or cultural barriers 
exist, professional interpreters and culturally sensitive communication strategies must 
be employed 243. 

Through this process, informed consent strengthens mutual trust, mitigates medico-
legal risks, and promotes a partnership model of care. 

3. Boundaries and Power Relations in the Clinical Encounter 

The physical proximity inherent in MM Medicine introduces particular vulnerabilities 
with respect to professional boundaries. The physician–patient relationship is inher-
ently asymmetrical, as patients rely on the clinician’s knowledge, skill, and authori-
ty 244. Ethical competence requires conscious effort to neutralise this imbalance 
through transparency, patient participation, and respect for bodily and emotional 
boundaries. 

All forms of ambiguous communication, suggestive language, or inappropriate touch 
are ethically impermissible 245. Physicians must obtain explicit consent before examin-
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ing or treating sensitive areas and ensure that chaperones are available upon re-
quest 246. Institutions should provide training on boundary management, ethical com-
munication, and recognition of potential transgressions. The goal is to establish a clin-
ical atmosphere characterised by safety, dignity, and mutual respect. 

4. Gender Sensitivity and Diversity in Practice 

MM Medicine serves an increasingly diverse patient population. Ethical and effective 
practice therefore requires gender sensitivity and cultural competence. Sex and gen-
der differences influence musculoskeletal anatomy, pain perception, hormonal modu-
lation of connective tissues, and health-seeking behaviour 247. Clinicians must integrate 
these factors into diagnostic reasoning and treatment planning. 

Patients should be offered the option of requesting a practitioner or chaperone of the 
same gender, particularly when examination involves intimate regions or when dictat-
ed by cultural or religious considerations 248. Moreover, ethical medical practice entails 
non-discrimination with respect to gender, age, ethnicity, religion, disability, or sexual 
orientation 249. Such inclusivity aligns with EU legislation on equality and protection 
against gender-based violence 250 and with WHO recommendations for patient-
centred care 251. 

5. Prevention of Abuse and Misconduct 

The close physical nature of MM practice renders it a high-risk field for potential 
boundary violations or abuse. Any form of sexual, physical, or psychological miscon-
duct constitutes a serious breach of medical ethics and may have criminal implica-
tions 252. Physicians must be vigilant not only about their own conduct but also about 
institutional safeguards that prevent abuse. 

Healthcare organisations and professional associations should implement transparent 
reporting mechanisms, independent complaint procedures, and whistleblower protec-
tions 253. Regular ethics audits, supervision, and mentoring help identify risks and sup-
port practitioners in maintaining ethical integrity. The overarching ethical obligation is 
to ensure a safe, respectful, and trust-based therapeutic environment. 

6. Documentation and Transparency 

Ethical practice is inseparable from accurate and transparent documentation. Com-
prehensive record-keeping ensures clinical continuity, supports research and quality 
assurance, and provides legal protection for both patients and clinicians 254. Documen-
tation must include details of information provided, consent obtained or refused, and 
any adverse or unexpected events. 

Transparency is also a core ethical principle in professional accountability. Open dis-
closure of adverse outcomes—delivered with empathy and honesty—reinforces pa-
tient trust and aligns with international safety standards 255. 

7. Continuous Ethical Education and Reflective Practice 

Ethical competence is not a static attribute but a lifelong process of reflection and 
learning. Continuous professional development should therefore include structured 
modules on bioethics, communication, and diversity awareness 256. Reflective practice, 
peer supervision, and intervision groups help practitioners identify ethical blind spots 
and prevent moral distress 257. 
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Professional bodies should establish mandatory ethics curricula in postgraduate train-
ing and continuing education for MM Medicine. Integrating ethical reflection into clin-
ical decision-making enhances both patient outcomes and professional resilience. 

8. Conclusions 

Embedding explicit ethical standards within the FIMM Guidelines consolidates the 
professional identity and societal legitimacy of MM Medicine. Ethical awareness pro-
tects patients from misconduct, fosters trust in the discipline, and aligns manual prac-
tice with international bioethical norms and legal frameworks 258. 
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SECTION VIII:  GLOSSARY 
 
The glossary contains only expressions of this document. 

Accreditation | Formal recognition that an institution, programme, or organisation meets 
established standards of quality and competence defined by FIMM or the relevant national 
authority. 

Adverse event | An unintended, unfavourable medical occurrence that happens during or 
after a manual technique, procedure, or intervention, whether or not it is causally related to 
that intervention. 

Arthrokinematics | Arthrokinematics is the field of kinematics that studies the interrelation 
between the surfaces of synovial joints. 

Articular neurology | The branch of neurology that involves the study of the anatomical, 
physiological, and clinical features of the nerve supply of the joint systems in various parts of 
the body 259. 

Capacity-level training | Post-graduate training in which MM Medicine functions as a de-
fined subspecialty capacity within another medical specialty (e.g., Family Practice, Ortho-
paedics, Neurology). 

Capacity-model | The term capacity is part of nomenclature of the Bologna process, which is 
a series of ministerial meetings and agreements between European countries designed to 
ensure comparability in the standards and quality of higher education qualifications. The 
capacity-model describes Manual Medicine as a subspecialty or a capacity in relation with 
any medical specialty dealing with clinical medicine. It presupposes at least a level of training 
which continues in the post-graduate, including an assessment based on Specialty Level. 

Certification | Official attestation confirming that an individual practitioner has met specific 
educational and competency standards in MM Medicine. 

Competency | An observable ability integrating knowledge, clinical skills, decision-making, 
and professional attitudes essential for effective performance in real clinical situations. 

Competency-based Education | An educational framework emphasizing outcomes and 
demonstration of competencies rather than completion of prescribed instructional hours. 

Complication | A type of adverse event that represents an unintended, unfavourable out-
come or condition arising during or after an intervention. 

Component-model | The component-model describes Manual Medicine as an integrated 
component of the curriculum of the medical specialty of Musculoskeletal Medicine or an-
other medical specialty related to the musculoskeletal system. 

Contraindication | A medical condition or circumstance in which a specific manual tech-
nique, procedure, or intervention should not be used due to the risk of harm or adverse 
outcomes. 

Convergence | In the neural system: Afferents of different tissues converge to dorsal horn 
neurones in the spinal cord and in the medulla oblongata. In biomechanics: position of the 
facet joints (convergence resp. divergence). 

Counternutation | Counternutation is the minimal movement of the sacrum. The base of 
the sacrum shifts backwards and upwards, the tip frontwards and slightly downwards (0.5°-
1.5°). The countermovement is called nutation. 
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Diagnosis in Manual Medicine | Diagnostic skills in MM Medicine build upon conventional 
medical techniques with manual assessment of individual tissues and functional assessment 
of the whole musculoskeletal system based upon scientific biomechanical and neuro-
physiological principles. In particular, reversible somatic dysfunction and its differential di-
agnosis related to reversible dysfunction is sought by MM Medicine practitioners. 

Dry needling | Intramuscular application of acupuncture needles in order to release con-
tracted muscle areas (myofascial trigger points) by mechanical micro-stimulation and micro-
traumatization. 

Evidence-based practice (EBP) | The conscientious, explicit, and judicious use of the best 
current evidence in making decisions about patient care, integrating clinical expertise with 
patient values and preferences. 

Free direction | Free direction is the direction of movement in an articular system in which 
the intensity of nociceptive afference is not enhanced. It is also the direction of “ease” which 
is the relative palpable freedom of motion of an articulation or tissue. Opposite: The direc-
tion of movement provoking increase of nociception (direction of painful movement) or of 
“bind” which is palpable resistance to motion of an articulation or tissue. 

Global range of motion | See range of motion. 

High-velocity low-amplitude Technique | A manual manipulative procedure involving a rap-
id, controlled thrust of small amplitude delivered at the end range of joint motion, used to 
restore joint mobility or reduce pain. 

HVLA thrust | High-velocity, low-amplitude thrust. 

Hypermobility | Increase in mobility resulting from congenital, constitutional, structural or 
functional changes of the joints or soft tissue. It may occur locally, regionally, or generalised. 

Joint play | All passive movements of a joint such as roll, glide, distraction and spin combina-
tions which are independent of voluntary muscle contraction 260. 

Locomotor system | In the context of MM Medicine the locomotor (or musculoskeletal) 
system includes the muscles, aponeuroses, bones and joints of the axial and appendicular 
skeleton, ligaments, and those parts of the nervous system or the visceral system associated 
with or significantly affected by their function. 

Manipulation | Traditionally, the term manipulation has been understood to refer to the 
technique of high-velocity, low-amplitude thrust (HVLA). With the development of other 
techniques, manipulation is understood to refer to a variety of methods that restore normal 
anatomic and functional relationships within the musculoskeletal system. In some countries 
and in most European countries, the term is used exclusively for the technique of high-veloc-
ity, low-amplitude thrust while in the USA, it is a generic term for any MM technique. 

Manual Medicine | A collective term encompassing all scopes of physician-led Manual and 
Musculoskeletal medicine. It includes Manual Therapy, Osteopathic Manipulative Medicine, 
Arthrokinematics, Chuna Manual Medicine, and other medically regulated non-surgical ap-
proaches to the musculoskeletal system. 

Manual Therapy related to the Russian Federation | In Russia the equivalent medical spe-
cialty to Musculoskeletal Medicine is called Manual Therapy and requires a complete medi-
cal training of Neurology or Orthopaedics or Traumatology, prior to the MM Medicine Train-
ing. 

Master / Doctorate Level | The highest educational level in MM Medicine, integrating ad-
vanced clinical competence, research, teaching, and leadership within the discipline. 
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Mechanotransduction | The process by which cells convert mechanical stimuli into a chemi-
cal response. It can occur in both cells specialized for sensing mechanical cues such as mech-
anoreceptors, and in parenchymal cells whose primary function is not mechanosensory. 

Mechanoreceptor | Encapsulated nerve endings (receptor endings classified by the method 
of Freeman and Wyke meeting the following three criteria: [1] encapsulation, [2] identifiable 
morphometry, and [3] consistent morphometry on serial sections) are believed to be primar-
ily mechanosensitive and may provide proprioceptive and protective information to the 
central nervous system regarding joint function and position 261. 

MM Medicine | The term defines all scopes of MM Medicine and the non-invasive part of 
Musculoskeletal Medicine (including Osteopathic Manipulative Treatment [USA] and Manual 
Therapy [Russian Federation]). 

MM physician | Physician who performs MM Medicine either as a capacity or as a com-
ponent. 

MM techniques | Methods, procedures, or manoeuvres taught in a recognised seminar of 
MM Medicine or employed by a MM physician for therapeutic purposes. 

Mobilisation | A low-velocity, passive, oscillatory manual technique applied within the phys-
iological joint range to restore mobility, relieve pain, or improve function. 

Multi-receptive dorsal horn neuron | Is a dorsal horn neuron especially represented in lam-
ina V to which a variety of afferents with different qualities and from different organ sys-
tems (joints, muscles, skin, viscera, etc.) converge 262, 263, 264, 265, 266, 267. This results in the first 
summary of information of the dorsal horn. Synonym: Spinothalamic projection neuron. 
Synonym: WDR Neuron. 

Musculoskeletal Medicine | A medical specialty focused on the diagnosis, management, and 
prevention of functional and structural disorders of the locomotor system using medical, 
rehabilitative, and manual interventions 268. Musculoskeletal Medicine is a branch of medi-
cine that deals with acute or chronic musculoskeletal injury, disease or dysfunction. Its aim is 
to address the somatic dysfunction, which is an impaired or altered function of the compo-
nents of the somatic (body framework) system. The somatic system includes the skeletal, 
arthrodial and myofascial structures with their related vascular, lymphatic and neural ele-
ments 269. 

Myofascial trigger point | A hyperirritable spot within a taut band of skeletal muscle or fas-
cia that is painful on compression and may produce characteristic referred pain or autonom-
ic phenomena 270. 

Neuromuscular techniques (NMT) | A group of manual techniques that incorporate mobili-
sation by using the contraction force of the agonists (NMT 1), mobilisation after post isomet-
ric relaxation of the antagonists (NMT 2), or mobilisation using reciprocal inhibition of the 
antagonists (NMT 3). 

Neuromusculoskeletal Medicine (NMM) | A specialty field in the United States that empha-
sizes the incorporation of osteopathic manual diagnosis and osteopathic manipulative 
treatment into the evaluation and treatment of the nervous, muscular, and skeletal systems 
in their relationships to other systems of the body as well as the whole person. It requires a 
primary Osteopathic Neuromusculoskeletal Medicine (ONMM) residency disciplined in the 
neuromusculoskeletal system, its comprehensive relationship to other organ systems, and 
its dynamic function of locomotion. 

NMM |  See: Neuromusculoskeletal Medicine. 

NMT | See: Neuromuscular techniques. 
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Noci-generator | Noci-generator (pain generator) is an organ or anatomical region that con-
tains C-fibres. It gives information to the central nervous system that there are ongoing ac-
tivities threatening the body, e.g. tissue damage inflammation, mechanical irritation, etc. 

Noci-reaction | Noci-reaction (pain response) is the response of connective tissue, sympa-
thetic and parasympathetic system, endocrine system, motor system and spinal, subcortical 
and cortical structures to noci-afferent input to the body (hurt, heat, acid mechano-trauma). 

Nutation | Nutation is the minimal movement of the sacrum. The base of the sacrum shifts 
forwards and downwards, the tip backwards and slightly upwards (0.5-1.5 °). The counter-
movement is called counternutation. 

OMM | See: Osteopathic Manipulative Medicine. 

OMT | See: Osteopathic Manipulative Treatment. 

ONMM |  See: Neuromusculoskeletal Medicine. 

Quality assurance |  A continuous process ensuring that education, clinical practice, and 
outcomes in MM Medicine meet defined standards of excellence, safety, and ethical integri-
ty. 

Osteopathic Manipulative Medicine (OMM) | A clinical discipline integrating osteopathic 
philosophy, structural diagnosis, and the therapeutic use of Osteopathic Manipulative 
Treatment (OMT) in patient care. 

Osteopathic Manipulative Treatment (OMT) | The therapeutic application of manually 
guided forces by an osteopathic physician to improve physiological function and/or support 
homeostasis altered by somatic dysfunction. 

Osteopathic principles and practice | A concept of health care supported by expanding sci-
entific knowledge that embraces the concept of the unity of the living organism's structure 
(anatomy) and function (physiology). Osteopathic philosophy emphasizes the following prin-
ciples: (1) The human being is a dynamic unit of function; (2) The body possesses self-
regulatory mechanisms that are self-healing in nature; (3) Structure and function are interre-
lated at all levels; and (4) Rational treatment is based on these principles 271. 

Pain provocation test | A test which stresses the part(s) of the body being tested with func-
tional or physical force in order to elicit diagnostic pain. 

Painful minor intervertebral dysfunction | A term used in some European countries to de-
scribe the nature of painful dysfunction. 

Pre-tensioning | Is part of the preparation of an articular structure in order to perform HVLA 
thrust. 

Prevention in MM Medicine | Patient involvement in the therapeutic activity, resulting from 
the detailed diagnosis, helps in the prevention of recurrence of somatic dysfunction. 

Prolotherapy | A regenerative injection therapy that stimulates the body’s healing processes 
by injecting irritant or proliferative solutions into ligaments or tendons to promote tissue 
repair. 

Range of motion | Range of motion refers to the distance and direction a joint can move 
between two different end-phase movement position. 

Reversible dysfunction | A peripheral articular or segmental dysfunction is responsive to 
MM Medicine techniques in the sense of improved or restored function. MM Medicine deals 
primarily with the diagnosis and treatment of reversible dysfunction. See also somatic dys-
function. 
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Segmental cellulo-periosteal-myalgic syndrome | Painful minor intervertebral Dysfunction 
causes reflex reactions within the same metamer leading to spinal segmental dysfunction 
(french: syndrome cellulo-périosto-myalgique segmentaire). 

Segmental dysfunction | Segmental dysfunction is an alteration of the normal or physiologi-
cal vertebral segmental function in the sense of hypo- or hypermobility. Such dysfunction 
may be reversible or not. 

Segmental irritation | Activation of afferent neurones followed by noci-reaction. 

Self-mobilisation | Self-stretching techniques that specifically use joint traction or glides 
that direct the stretch force to the joint capsule or the muscles involved.  

Sensitization | The receptive fields are enlarged, the threshold in the first (peripheral) or 
second (central) neuron is lowered leading to hyperalgesia. 

Soft tissue treatment techniques | A group of direct techniques that usually involve lateral 
stretching, linear stretching, myofascial release, visceral technique, deep pressure, traction 
and/or separation of muscle origin and insertion while monitoring tissue response and mo-
tion changes by palpation. Historically considered a form of myofascial treatment. 

Somatic dysfunction | Impaired or altered function of the components of the somatic sys-
tem—skeletal, arthrodial, myofascial structures, and their associated vascular, lymphatic, 
and neural elements. 

Spinothalamic projection neuron | See: multi-receptive dorsal horn neuron. 

Stabilizing techniques | Stabilizing techniques in terms of MM Medicine consider sensory 
and motor components related to the musculoskeletal system for optimal stabilization of 
the core, the spine, or a joint. 

Strengthening techniques | Strengthening techniques involve exercises increasing muscle 
strength by putting more strain on a muscle than it is accustomed to receive. This increased 
load stimulates the growth of proteins inside each muscle cell that allow the muscle as a 
whole to contract. 

Structure- and process-based Education | Training method that focuses on the assessment 
of time spent and credits awarded (e.g. 300 hours and 30 credits). 

Tender point | Small, hypersensitive points in the myofascial tissues of the body that do not 
have a pattern of pain radiation. These points are a manifestation of somatic dysfunction 
and are used as diagnostic criteria and for monitoring treatment. 

Tensegrity | An architectural principle in which compression and tension are used to give a 
structure its form. 

Trial mobilisation | A testing maneuver to predict possible adverse reactions of MM treat-
ments.  

Trial tensioning | See: Trial mobilisation. 

Trigger Point, myofascial | See : Myofascial trigger point. 

Undirected movement dysfunction | The presence of more than one movement direction in 
an articular system causing pain-reaction. 

Viscerosomatic and Somatovisceral Reflexes | Physiological interactions between visceral 
organs and somatic structures mediated by the nervous system, influencing pain patterns or 
functional disturbances. 
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WDR neuron | Wide dynamic range neuron, special kind of dorsal horn multi-receptive neu-
ron predominantly found in lamina V (see convergence). Synonym: Spinothalamic projection 
neuron. Synonym: Multi-receptive dorsal horn neuron. 
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ANNEXES 
 

1. Examples of Curricula for Post-Graduate Education and Training in 
MM Medicine 

1.1. Curriculum of the Swiss Society for Manual Medicine (SAMM) 
The Swiss Chamber of Physicians and the Swiss Institute of Medical Postgraduate and Continued Medical 
Education SIWF approved the Curriculum of the Swiss Medical Society for Manuel Medicine SAMM in 
2012. 

Manual Medicine CAS – DAS 
Description of the modules 

1. Short summary and conception 
The Certificate of Advanced studies (CAS) “Basics in Manual Medicine” and the Diploma of Advanced Stud-
ies (DAS) “Manual Medicine” are part time educational programmes, which conclude with a title of a Cer-
tificate respectively a Diploma of Advanced Studies. The CAS “Basics in Manual Medicine” is part of the 
DAS “Manual Medicine”. The CAS is an introduction in Manual Medicine (diagnostics and introduction in 
therapeutic procedures). The DAS “Manual Medicine” contains the complete curriculum of the Proficiency 
of Manual Medicine SAMM according to the Education Programme of the Swiss Federation of Physicians 
FMH. 

1.1. Description of the field 
Manual Medicine is a medical discipline performed by physicians of different medical specialties, which 
covers diagnostic, prevention, therapeutic and rehabilitation procedures applying manual techniques fo-
cussed on functional disorders of the musculoskeletal system including myofascial and neuro-meningeal 
structures. Manual Medicine is performed holistically and respecting the individual needs of patients be it 
in a hospital or outpatient setting. Diagnostic or therapeutic procedures are based on biomechanical or 
neurophysiological principles. 

Manual Medicine is applied as a multi-modular therapeutic concept and includes an interdisciplinary diag-
nostic approach in order to identify and treat dysfunctions of the musculoskeletal system and associated 
complaints. Complex dysfunctional disorders of the musculoskeletal system, vertebra-visceral, viscera-
vertebral and psychosocial impacts including chronicity processes are taken care of appropriately. 

1.2. Short description of the structure of education and training 

A) Certificate of Advanced Studies (CAS) “Basics in Manual Medicine” 
The curriculum of this Certificate offers advanced knowledge in anatomy, biomechanics and pathophysi-
ology of the musculoskeletal system. This is the base for learning targeted manual diagnostic procedures 
of the musculoskeletal system. Graduates of the CAS will reach competences to investigate the spine, the 
peripheral joints, the most important muscles and to perform pain analyses in order to develop a targeted 
therapeutic action plan. The principles of the manual therapeutic procedures and some of the most fre-
quent and elementary therapeutic techniques of mobilisation and manipulations are instructed. This title 
is the precondition for billing manual medicine diagnostic techniques (in combination with a medical spe-
cialty). 

B) Diploma of Advanced Studies (DAS) “Manual Medicine“ 
The Certificate of Advanced Studies CAS is together with further modules of education and training part of 
the DAS “Manual Medicine”. Graduates learn a complete set of diagnostic and therapeutic procedures of 
the musculoskeletal system including techniques of mobilisation, neuro-muscular inhibition and soft tis-
sue-techniques as well as specific HVLA techniques. Diagnostic and therapeutic procedures of the differ-
ent regional pain syndromes of the body resp. the musculoskeletal system including the muscles will be 
presented. This postgraduate education and training module will be concluded by a theoretical and practi-
cal exam. This exam will be certified by a title delivered by the Swiss Chamber of Physicians called 
“Manual Medicine SAMM”. This title is the precondition for billing manual medicine diagnostics and 
treatment techniques (in combination with a medical specialty). In respects to time and contents the DAS 
diploma corresponds to the Core Curriculum “Manual Medicine” of the European Scientific Society of 
Manual Medicine (ESSOMM) as it is presented and accepted by the European Medical Specialists Union 
(UEMS). 
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Who shall achieve this education and training; and what are the aims? 
The basic training course “Basics in Manual Medicine” CAS is proposed to all physicians dealing with dys-
function or pain conditions of the musculoskeletal system during or after their specialty training. Gradu-
ates of the training course “Basics of Manual Medicine” (CAS) will be able to perform an elaborated exam-
ination of the whole musculoskeletal system with respect to clinical function; he or she is able to analyse 
pain syndromes of the musculoskeletal system and is able to detect indications for manual therapeutic 
procedures. He or she is able to perform mobilizing techniques of all regions of the spine except high-
velocity low-amplitude thrust techniques. 

The complete education and training to become a sub-specialist according to the DAS “Manual Medicine” 
is designed for physicians who want to treat often and with high expertise and competency patients with 
problems of the total musculoskeletal system including dysfunction and pain of the cervical spine and the 
head. This education course is aimed at general practitioners with special interest in this field as well as at 
specialists for rheumatology and rehabilitation and other specialists of the musculoskeletal system. Grad-
uates of this diploma know all regional or peripheral pain syndromes of the musculoskeletal system and 
are able to apply Manual Medicine in any respect of diagnostics and therapy, including HVLA-
manipulation. 

A physician having achieved the level of a DAS “Manual Medicine” is particularly able to apply:  

 All commonly used diagnostic procedures of the musculoskeletal system, 

 Anatomy, biomechanics, pathophysiology and concepts of development of pain of the musculoskele-
tal system, 

 Clinical pain analysis and planning competently further diagnostic procedures, 

 Planning the therapy of neuromuscular dysfunctions and pathologies also in co-operation with physi-
otherapists, 

 A broad scheme of treatment techniques and options for soft tissues, joints, muscles and nerves of 
the vertebral spine and the extremities, 

 Therapeutic techniques with HVLA-thrust as well as recognising risks, contraindication and so called 
“red flags”. 

DAS (Diploma of Advanced Studies) 
„Manual Medicine“ 

FMH title ‘Interdisciplinary focus on manual medicine’ 

(300 teaching units / 750 - 900 hours of vocational training) 
        

Regional pain patterns and total 
revision 
 

 Practical clinical work with pa-
tients and total revision 
 

 Case presentations / clinical 
patterns 
 

Module 7  Module 8  Practical Final Exam 
        

Lumbar and pelvic 
HVLA thrust techniques 
 

 Cervical and thoracic 
HVLA thrust techniques 
 

 Advanced techniques and revi-
sion 
Trigger point techniques 

Module 4  Module 5  Module 6 
        

Intermediate Exam (MC) first day of Module 4 
        

CAS (Certificate of Advanced Studies) 
„Basics of Manual Medicine“ 

(125 teaching units / 250-300 hours of vocational training) 
        

Cervical Spine, shoulder and arm 
Diagnostics, mobilisation, NM 
inhibition 

 Lumbar spine, pelvis and leg 
Diagnostics, mobilisation, NM 
inhibition 
 

 Thoracic spine and ribs 
Diagnostics, mobilisation, NM 
inhibition 
 

Module 1  Module 2  Module 3 

Fig. A: Curriculum of the Swiss Medical Society for Manual Medicine SAMM. 
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1.2. Guidelines of the German Federal Chamber of Physicians 
 

(Sample) Course Book Manual Medicine 

Based on the (sample) continuing education regulations 2018 

2nd edition 

Berlin, February 17th-18th, 2022 

Texts and materials from the German Medical Association on continuing education and training 

Publisher: German Medical Association 

© 2022 German Medical Association, Working Group of German Medical Associations. All rights reserved. 

This (sample) course book was approved by the Executive Board of the German Medical Association (2019–2023 term) 
on April 28th, 2020, updated on the basis of the Executive Board resolution of June 8th, 2021 and amended by the ad-
denda adopted by the Executive Board of the German Medical Association on February 17th-18th, 2022 (see the docu-
ment information at the end of the document). 

 

1. Preliminary remarks and objectives 

See original document 272. 

 

2. Concept and implementation 

2.1. Regulation in the (Model) Further Training Regulations (MWBO) 

The "Manual Medicine" continuing education course is part of the additional continuing education 
programme in manual medicine. 

The statutes section of the MWBO regulates the minimum requirements in accordance with § 11 
MWBO as well as the further training content required to acquire the further training designation. 

Additional training in Manual Medicine 

Definition In addition to specialist medical expertise, the additional train-
ing in manual medicine covers the recognition and treatment 
of reversible functional disorders of the musculoskeletal sys-
tem, including their interaction with other organ systems, us-
ing manual examination and treatment techniques. 

Minimum requirements in ac-
cordance with Section 11 MWBO 

− Specialist recognition in an area of direct patient care and 
additionally 

− 320 hours of further training in manual medicine in ac-
cordance with Section 4 (8), of which 

− 120 hours of basic training followed by 

− 200 hours of advanced course 

 and additionally 

− Manual Medicine in accordance with further training con-
tent under authorisation 

 

The course training can be completed at the same time as the practical training. All evidence of the 
minimum requirements being met must be submitted to the Medical Association at the time of regis-
tration for the examination: 

− Specialist recognition in an area of direct patient care 

− Proof of 320 hours of continuing education in manual medicine in accordance with Section 4 (8) 
(see also Chapter 2.2) 

− Logbook documentation of all further training content specified in the further training regulations. 

Recognition and eligibility for the additional designation is granted by the relevant medical association 
after successful examination. 

This continuing education course can also be completed as medical training. 
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2.2. Note on continuing education content that may need to be provided separately 

If the further training content is not fully covered in the course, it must be provided separately and 
documented in the eLogbook. 

 

2.3. Course structure 

The total number of hours for the "Manual Medicine" course is 320 hours, comprising 120 hours of 
basic training followed by 200 hours of advanced training. The basic course consists of four modules of 
30 hours each and the advanced course consists of four modules of 50 hours each. 

Completion of the basic course is a prerequisite for participation in the advanced course. 

It is possible to attend individual modules offered by different course providers. The order in which 
the basic course modules are taken is freely selectable. The advanced course must begin with Module 
V and end with Module VIII; Modules VI and VII can be taken in any order. All modules of the continu-
ing education course must be completed in order for the course to be recognised as successfully com-
pleted. 

An essential part of the continuing education in manual medicine are the supervised practical exercis-
es that course participants perform on each other in order to acquire and practise the skills necessary 
for patient safety. 

 

2.4. Course duration 

When conducting the course, care must be taken to ensure that the individual modules are spread 
over a sufficiently long period of at least 12 months. 

Courses that cover the required course hours in an extremely short period of time and thus have a 
negative impact on the learning process are not permitted. 

The continuing education course should be completed within a reasonable period of time so that the 
skills acquired are in line with the current state of scientific knowledge. 

 

2.5. Recommendations for continuing medical education from the German Medical Association 

The German Medical Association's "Recommendations for continuing medical education" must be ob-
served when organising and conducting courses. If information on course organisation and implemen-
tation is noted in the (sample) course book, this information is binding. 

 

2.6. Recommendations for teaching methods 

The didactic methods must be adapted to the learning content and competence objectives (theoreti-
cal knowledge, practical skills, personal attitude). 

The teaching of the material should be theoretically sound and application-oriented. In addition to the 
classic form of lecture in the form of frontal teaching, the use of various teaching methods is recom-
mended, for example role-playing, case studies, problem-oriented learning, simulations and self-study. 

 

2.7. Teaching/course format 

The continuing education course can be implemented as a blended learning measure (combination of 
physical and/or virtual face-to-face sessions and e-learning). 

The 320-hour continuing education course must include 256 hours of classroom instruction; the pro-
portion of physical attendance must be at least 256 hours. 

The e-learning portion may not exceed 64 hours. Note on terminology: 

Face-to-face teaching is understood to mean the following: 

"Teachers" and "participants" can interact with each other in real time. This can take the form of 

− physical presence = real geographically/on site (e.g. hands-on formats), 

− virtual presence = in a virtual space on the internet (e.g. live webinar). 

E-learning is defined as media-supported learning in the sense of an umbrella term for the use of 
electronically available learning materials and/or learning formats (e.g. guidelines, eBooks). 
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2.8. Framework conditions for learning scenarios 

The group size should be adapted to the competence goals to be taught and the teaching methods 
used. Accordingly, suitable premises (size and number) with the usual technical requirements must be 
provided. 

The number of course participants per lecturer should not exceed 15. 

Appropriate premises must include rooms for theoretical instruction and practical training with 
height-adjustable couches. No more than three participants should be assigned to each couch. 

 

2.9. Materials and literature references 

Participants should be provided with learning materials to accompany the lessons as well as for prepa-
ration and follow-up work. In addition to a summary of the lesson content, further literature refer-
ences should be provided. 

A course library or internet access to relevant information platforms can supplement this offer. This 
gives participants the opportunity to gain insight into standard works and basic literature during the 
course. 

 

2.10. Attendance 

The personal attendance of course participants at physical and virtual face-to-face events is essential 
and must be verified by means of attendance lists and random checks. Participation in e-learning must 
be documented by the course provider in an appropriate form. 

 

2.11. Qualification of the course instructor 

The course instructor in charge must have the additional qualification in manual medicine and should 
ideally be authorised to provide further training in manual medicine. The course instructor must have 
worked in the relevant field for several years and should have several years of teaching experience 
and didactic expertise. 

 

2.12. Qualifications of participating lecturers 

The lecturers involved must have in-depth knowledge and experience in their respective subject areas 
and should be trained in teaching methods. 

 

2.13. Evaluation and learning success monitoring 

Course participants should be given the opportunity to self-assess their learning process and learning 
success. 

The courses are always evaluated by the participants. The evaluation results must be communicated 
to the Medical Association upon request. 

The skills and knowledge acquired are assessed during the course through technical discussions, collo-
quiums, practical tests (case presentations with therapy demonstrations) and theoretical (multiple-
choice) tests. 

Before starting the advanced course, the basic course must be completed with an individual learning 
assessment. 

 

2.14. Course recognition 

In accordance with Section 4 (8) MWBO, the course instructor and the continuing education course 
must be recognised by the medical association responsible for the venue before the course is held. 
The courses recognised by the locally responsible medical association are mutually recognised by all 
other medical associations, so that participants can take advantage of corresponding courses nation-
wide. 
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2.15. Continuing education credits 

The continuing education course can be recognised by the medical association responsible for the ve-
nue for the acquisition of continuing education credits. 

 

2.16. Issuing of certificates of attendance 

The organiser will issue participants with a certificate confirming successful completion of the continu-
ing education course or participation in individual modules. 

 

2.17. Transitional arrangement 

During the transition period, trainees can transfer modules already completed according to the previ-
ous (sample) course book to the current course training, provided that equivalence has been deter-
mined by the Medical Association. 

 

3. Structure and scope 

 (Sample) course book Manual Medicine 320 hours 

Basic course 120 hours 

Module I Spine 1 30 

Module II Spine 2 30 

Module III Extremities 1 30 

Module IV Extremities 2 30 

Advanced course 200 hours 

Module V Manipulation techniques for the spine and extremity joints 50 

Module VI Neck, shoulder and arm region, thoracic region 50 

Module VII Lumbar-pelvic-leg region 50 

Module VIII Clinical integration 50 

hour = 1 teaching unit (TU) = 45 minutes 

 

4. Contents and structure 

Competency objective Basic course Modules I-IV: 

Participants learn MM diagnosis and mobilisation therapy for the spine and extremities. Basic know-
ledge. 

 

4.1. Module I – Spine 1 (30 hours) 

Learning content: 

− Functional anatomy, physiology, pathophysiology and biomechanics of the sacroiliac joints, lumbar 
spine and thoracic spine, as well as the associated fasciae 

− Fundamentals of imaging and laboratory diagnostics of manual medicine-relevant clinical pictures 
of sacroiliac joints, lumbar spine and thoracic spine 

− Orientation and special MM diagnostics of the sacroiliac joints, lumbar spine and thoracic spine 

− MM documentation of examination results on sacroiliac joints, lumbar spine and thoracic spine 

− Mobilisation treatment techniques on sacroiliac joints, lumbar spine and thoracic spine, including 
positioning techniques and techniques based on post-isometric relaxation and reciprocal inhibi-
tion. 

− Neurophysiology of pain perception and processing. 
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4.2. Module II – Spine 2 (30 hours) 

Learning content: 

− Functional anatomy, physiology, pathophysiology and biomechanics of the rib joints, cervical 
spine, head joints and temporomandibular joint, as well as the associated fasciae 

− Anatomy, physiology and pathophysiology of the autonomic nervous system and its relationship to 
musculoskeletal complaints 

− Fundamentals of imaging and laboratory diagnostics of manual medicine-relevant clinical pictures 
of the ribs, cervical spine, head joints and temporomandibular joint 

− MM anamnesis 

− Orientation and special MM diagnostics on rib joints, cervical spine, head joints and temporoman-
dibular joint 

− MM documentation of examination results on rib joints, cervical spine, head joints and temporo-
mandibular joint 

− Mobilisation techniques for rib joints, cervical spine, head joints and temporomandibular joint, in-
cluding positioning techniques and techniques based on post-isometric relaxation and reciprocal 
inhibition 

− Psyche and musculoskeletal system 

 

4.3. Module III – Upper extremity 2 (30 hours) 

Learning content: 

− Functional anatomy, physiology, pathophysiology and biomechanics of the joints, muscles and 
other soft tissue of the upper extremity 

− Fundamentals of imaging and laboratory diagnostics of clinical pictures relevant to manual medi-
cine in the upper extremity 

− Orientation and special MM diagnostics of the joints, muscles and other soft tissue of the upper 
extremity 

− Manual Medicine documentation of examination results on the upper extremity 

− Mobilisation treatment techniques for articular and muscular dysfunctions of the upper extremi-
ties, including positioning techniques and techniques based on post-isometric relaxation and re-
ciprocal inhibition. 

 

4.4. Module IV – Lower extremity 2 (30 hours) 

Learning content: 

− Functional anatomy, physiology, pathophysiology and biomechanics of the joints, muscles and 
other soft tissue of the lower extremity 

− Fundamentals of imaging and laboratory diagnostics of clinical pictures relevant to manual medi-
cine in the lower extremities 

− Orientation and special MM diagnostics of the joints, muscles and other soft tissue of the lower 
extremities 

− Manual Medicine documentation of examination results on the lower extremities 

− Mobilisation treatment techniques for articular and muscular dysfunctions of the lower extremi-
ties, including positioning techniques and techniques based on post-isometric relaxation and re-
ciprocal inhibition 

 

4.5. Module V – Manipulation techniques on the spine and the extremity joints (50 hours) 

Competency objective: 

Participants learn manipulation techniques for the spine and extremity joints. 

Learning content: 

− Theory and practice, risk assessment and contraindications 
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− Evaluation of examinations with imaging procedures in the context of manual medicine 

− manipulation techniques on the spine and extremity joints 

− Differential diagnosis lumbopelvic, cervicobrachial, and cervicocranial pain syndromes 

− differential diagnosis structural and functional disorders of the musculoskeletal system and inter-
nal organs 

− Differential diagnosis of radicular and pseudoradicular syndromes 

 

4.6. Module VI – Neck-shoulder-arm region, thoracic region (50 hours) 

Competency objective: 

Participants learn manual medical examination and therapy for clinical presentations in the neck, 
shoulder and arm region and thoracic region. 

Learning content: 

− Expansion of mobilisation techniques to include specific muscle inhibition and muscle activation 
techniques (muscle energy techniques, techniques with post-isometric relaxation, positioning 
techniques) 

− Evaluation of examinations using imaging techniques 

− Treatment strategies for chain syndromes 

− Differential diagnosis of motor function disorders at their various levels of regulation and control 

 

4.7. Module VII – Lumbar-pelvic-leg region (50 hours) 

Competency objective: 

Participants learn manual medical examination and therapy for clinical presentations in the lumbar-
pelvic-leg region. 

Learning content: 

− Expansion of mobilisation techniques to include specific muscle inhibition and muscle activation 
techniques (muscle energy techniques, techniques with post-isometric relaxation, positioning 
techniques) 

− Evaluation of examinations using imaging techniques 

− Treatment strategies for chain syndromes 

− Differentiated diagnosis of motor function disorders at their various levels of regulation and con-
trol 

 

4.8. Module VIII – Clinical integration (50 hours) 

Competency objective: 

Participants learn differential diagnosis for headaches, dizziness and motor control disorders, differen-
tial diagnosis for neurological disorders, mental health and the musculoskeletal system, cranio-
mandibular dysfunction, recurrence expectations (chronicity), hypermobility and pain, special features 
of manual medical examination and treatment of children, and the basics of visceral treatment tech-
niques. 

Learning content: 

− Fundamentals of manual examination and treatment of infants, toddlers and children 

− Fundamentals of myofascial and visceral techniques 

− Differential examination: 

· of functional disorders and structural diseases (musculoskeletal system/internal disease) 

· craniomandibular dysfunction 

· radicular and pseudoradicular pain syndromes 

· of sacral and pelvic-leg pain 
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· cervicocranial and cervicobrachial pain 

· of hypermobility 

· Control of the musculoskeletal system: movement patterns, their development and plasticity 

· Motor stereotypes and their disorders 

· Introduction to motor coordination disorder syndromes 

− Evaluation of findings at the beginning and during the course of treatment, as well as treatment 
planning 

− Diagnosis planning and treatment in connection with functional disorders of the spine and limb 
joints, development of treatment steps 

− Self-exercises and guidance on self-exercises for limb joints, spine and muscles 

− Basics of relaxation techniques 

− Practical introduction to proprioceptive sensorimotor facilitation 

− Documentation of manual examinations and treatments 

− Differentiated diagnosis of motor function disorders at their various levels of regulation and con-
trol 

− Indications for remedies and aids, prevention and rehabilitation, multimodal treatment pro-
grammes 

− Preparation and presentation of at least one case study of a real patient-related MM diagnosis and 
therapy (including course of therapy), which was critically discussed with the trainer 

 

This (sample) course book has been developed in collaboration with the following organisations: 

− German Society for Manual Medicine (DGMM) 

− German Society for Musculoskeletal Medicine (DGMSM) 

− Medical Association for Manual Medicine – Medical Seminar Berlin (ÄMM) 

− MWE, Dr. Karl Sell Medical Seminar (MWE) 
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1.3. Inter-University Diploma (DIU) in Manual Medicine and Osteopathic Medicine 
 in France 
 

THEORETICAL INSTRUCTION 

1. FUNDAMENTALS OF ANATOMY, BIOMECHANICS AND CINESIOLOGY 

− Notion of Biomechanics (mobile segment) 

− Upper cervical spine and occipito-cervical hinge 

− Lower cervical spine and cervicothoracic hinge 

− Thoracic spine and thoraco-lumbar hinge and thoracic parietum (ribs, sternum) 

− Lumbar spine 

− Sacroiliac joint 

− Scapular belt 

− Pelvic girdle 

− Elbow, wrist, hand 

− Knee 

− Ankle and foot 

− Segmental and truncal innervation of the limbs and trunk 

− Spinal and peripheral musculature, Diaphragm (list of muscles) Orthostatism – Posture 

 

2. FUNDAMENTALS OF PHYSIOLOGY AND NEUROLOGY 

− Physiology of pain 

− Physiology of the neuromuscular spindle 

− Skin, muscle and joint receptors 

− Basic neurological semiology: sensitivities, motor skills, postural tone 

− Balance disorders, dizziness and accouphenes 

− Myofacial pain and trigger points 

− Experimentally induced pain of vertebral origin Neurophysiological data on vertebral manipula-
tion 

− Human walking (basic concepts) 

− Electromyography (basic concepts) 

 

3. FUNDAMENTALS OF MANUAL MEDICINE 

− Osteopathy, chiropractic, history and philosophy 

− History of manual medicine and osteopathy in France 

− Osteopathy in France, Europe (UEMMOO) and the rest of the world (FIMM, IAMMM etc.) 

− Osteopathic legislation 

− The different types of manual therapy and osteopathy 

− Definition of manipulations, mechanisms of action 

− Principles of segmental vertebral examination, star diagram (Maigne - Lesage) 

− The concept of Minor Intervertebral Disruption (DIM) (R. Maigne) 

− The cellulo-teno-periosto-myalgic reflex syndrome of vertebral origin (SCTM) (R. Maigne) 

− Myofascial pain and disorders (Travell and Simons) 
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4. BASICS OF BONE AND JOINT MANIPULATION 

− Indications for handling 

− Contraindications of manipulations 

− Handling accidents 

− Different types of handling 

− Application rules for handling Handling equipment 

− Assessment of manipulations Regulations – Medical liability 

 

5. CLINIC 

− Questioning 

− Palpatory anatomy 

− Spinal and peripheral clinical examination Neurological examination 

− Chiropody examination 

− Postural examination 

− Orthoptic and dental examination 

 

6. MECHANICAL PATHOLOGIES OF THE MUSCULOSKELETAL SYSTEM 

− Common low back pain 

− Non-common low back pain 

− Thoracolumbar junction syndrome (R. Maigne) 

− Sciatica and sciaticalgia L5 and S1 

− L3 and L4 crural neuralgia and cruralgia 

− Femorocutaneous and abdominogenital nerve neuralgia 

− Residual pain after disc surgery, nucleolysis or nucleotomy Pathologies of the lumbopelvic-
femoral complex 

− Narrow spinal canal 

− Lumbar instabilityHyperlordosis – Spondylolisthesis – Spondylolysis 

− Cauda equina syndrome – Myelopathies 

− Sacral pain, coccygodynia 

− Common thoracic spinal pain 

− Thoracic spinal pain of cervical origin 

− Thoracic spinal pain of visceral origin 

− Parieto-thoracic syndromes 

− Headaches of cervical origin 

− Acute cervical pain 

− Whiplash injuries and post-traumatic cervical syndromes 

− Cervicobrachial neuralgia 

− Headaches, migraines 

− Dizziness, balance disorders 

− Vertebrobasilar insufficiency 

− Scapular elevator syndrome 

− Scoliosis 

− Thoracic kyphosis, hypercyphosis in children 
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− Spinal growth dystrophy 

− Inflammatory rheumatism 

− Non-mechanical spinal diseases 

− Piriformis muscle syndrome 

− Sacroiliac derangements 

− Inequality of lower limb length 

− Transitional zone pain syndrome 

− After-effects of spinal trauma and fractures 

− Pathologies of the temporomandibular joint 

− Algodysfunctional syndrome of the masticatory apparatus or Costen's syndrome 

− Diagnosis and treatment of hip and buttock pain 

− Osteoarthritis 

− Joint stiffness and hyperlaxity 

 
7. TRAUMATIC MECHANICAL DISORDERS OF THE MUSCULOSKELETAL SYSTEM 

− Knee sprains and sprain sequelae 

− Sprains and sequelae of tibiofibular and ankle sprains 

− Tendinopathies and bursitis 

− Anterior tibial syndrome – Periostitis – Fatigue fracture 

− Foot pathologies 

− Shoulder dislocations and trauma and their sequelae 

− Chronic tendon damage of the shoulder 

− Wrist sprain and carpal pathology 

− Medial and lateral epicondylalgia 

− Pubalgia 

− Periostosis and bone fatigue fracture 

− Osteochondrosis of growth 

− Anterior hip impingement, Iliotibial band syndrome 

− Patellar syndrome 

− Sub-acromial conflicts 

− Rotator cuff injuries 

− Pathologies of the carpus 

− Pathology of the thumb and fingers 

− Compartment syndrome 

 
8. PARACLINICAL INVESTIGATIONS 

− Osteoarticular imaging (spine, upper and lower limbs): ultrasound, X-rays, CT, MRI, scintigraphy 

− Biological tests: routine, specialised, etc. 

− Electromyography 

 
9. NON-MECHANICAL PATHOLOGIES OF THE MUSCULOSKELETAL SYSTEM 

− Inflammatory rheumatism (basic concepts) 

− Bone demineralisation 
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− Compression syndromes of the upper limbs 

− Compression syndromes of the lower limbs 

− Complex regional pain syndrome type I (Algoneurodystrophies) 

− Fibromyalgia, polyalgic syndrome, spasmophilia, hysteria, depression, chronic fatigue 

− Walking disorders 

− Thoracic outlet syndrome 

− Ehlers Danlos syndrome 

− Superior fibular tibial Syndrome (SFTS) 

 

10. THERAPIES COMBINED WITH MANUAL MEDICINE 

− Analgesics and NSAIDs 

− Local medical treatments: infiltrations, ultrasound-guided infiltrations, mesotherapy, topical gels 

− Spinal traction 

− Spinal and limb orthoses 

− Balneotherapy 

− Massokinesitherapy: techniques, application, prescribing, follow-up 

− Physiotherapy: electrotherapy, techniques, indications, validation 

− Spinal physiotherapy 

− Disc surgery, nucleolysis, nucleotomy 

− Arthrodesis, disc prosthesis 

− Tai Chi 

− Botulinum toxin 

− Infiltrations 

 

 

PRACTICAL INSTRUCTION 

1. SEMIOLOGY AND CLINICAL EXAMINATION 

− Orthopaedic clinical examination, manual medicine and osteopathy 

− Static and dynamic spine, complete examination, posture 

− Lumbar and lumbosacral spine 

− Cervical and cervicothoracic spine 

− Thoracic spine 

− Sacroiliac hips 

− Knees 

− Ankle and foot 

− Shoulder 

− Elbow, wrist, hand 

− Muscle Testing 

− Neurological examination 

− Vascular tests 
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2. SOFT TISSUE TECHNIQUES 

− Massages, various techniques 

− The skin rolling 

− Neuromuscular facilitation techniques 

− Myofascial techniques: resting, stretching, contracted-released, neuromuscular, untwisting, in-
hibition: applied to the trunk and limbs 

− List of muscles you need to know 

 

3. MOBILISATION OF THE SPINE – GENERAL OSTEOPATHIC TREATMENT 

− Lumbar and lumbopelvic 

− Dorsal and dorsolumbar 

− Cervical and cervico-dorsal 

 

4. BASIC SPINAL MANIPULATIONS 

− Lumbar in kyphosis 

− Lumbar lordosis 

− Thoracic epigastric 

− Thoracic rotation while seated at end of table 

− Thoracic in supine position (unwound) 

− Upper thoracic in sternal support Cervical in latero-flexion 

− Cervical in rotation 

− Cervicothoracic junction in latero-flexion, seated 

− Cervicothoracic junction with chin pivot 

− Cervical in rotation, seated (anterior hand) 

− Thoraco-lumbar at the knees (with stool) 

− Direct thoracic manipulations (recoil) 

− Parieto-thoracic (rib) manipulations 

− Manipulation of the sacroiliac joints 

 

5. MOBILISATIONS – GENERAL OSTEOPATHIC TREATMENT AND LIMB MANIPULATIONS 

− Sternoclavicular and acromioclavicular 

− Shoulder 

− Elbow 

− Wrist, hand, thumb and fingers 

− Hip 

− Knee and superior tibiofibular syndesmosis, ankle and foot, toes 

 

 

  



ANNEXES | 94 

INTER-UNIVERSITY DIPLOMA (DIU) IN MANUAL MEDICINE AND MEDICAL OSTEOPATHIC MEDICINE IN FRANCE      

TREATMENT OF MAJOR SYNDROMES 

− Lumbopelvic-femoral syndrome 

− Craniocervical syndrome 

− Parieto-thoracic syndrome 

− Scapular and upper limb pathologies 

− Pelvic and lower limb pathologies 

− Related pathologies 
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2. Examples of Master Programmes in MM Medicine 

2.1. Master Degree in Manual Musculoskeletal Medicine of the University of Valencia 
In co-operation with the Spanisch Society for Orthopaedic and Manual Medicine SEMOYM 

FIRST EDITION 

TYPE OF DEGREE: Master of Advanced Studies (MAS). 60 ECTS in 2 years. 360 on-site teaching hours. 240 
home study hours of provided material. Remaining hours: self-study. 

ADDRESSED TO: Physicians. Specially specialists and residents in Rehabilitation, Orthopaedic Surgery, An-
aesthetics, Obstetrics & Gynaecology, Urology, Rheumatology, Neurology, General Practitioners, Sports 
Medicine and any physician aiming for a deeper and more integrative approach to pain. 

TIMETABLE: 19 three-day weekends. 

VENUE: Valencia (Spain) 

DIRECTORS: 

Javier Miranda Alonso, MD PhD. Professor and Chair of Physiology, University of Valencia. 

Pedro Castells Ayuso, MD. Consultant in Rehabilitation, Quirón and IMKSE Clinics, Valencia. Trainer in MM. 
Member of SEMOYM Education Board  

Francisco Javier Martínez Romero, MD. Consultant Orthopaedic Surgeon, Valdepeñas General Hospital, 
Ciudad Real. Trainer in MM. Member of Education Board. 

Lourdes Ruiz Jareño, MD PhD. Head of Department of Rehabilitation, Sagunto University Hospital, 
Valencia. Trainer in MM. Director of SEMOYM SEMOYM Education Board. 

Victoria Sotos Borrás, MD. Head of Department of Rehabilitation, Vinalopó University Hospitals, Elche, 
Alicante. Professor of Anatomy and Physiology at CEU University Elche. Trainer in MM. Member of 
SEMOYM Education Board. 

SUBJECTS: 

INTRODUCTION TO MANUAL MEDICINE 
LUMBAR SPINE AND LOWER LIMBS 
CERVICAL SPINE AND UPPER LIMBS 
MISCELLANEA 
 

FIRST YEAR 

SEMINAR #1: INTRODUCTION TO MANUAL MEDICINE (Part 1) 

1 weekend in December 

 Introduction to Manual Medicine: historical context and approaches. 

 Medical utility of MOM: diagnosis and modalities of treatment. Mechanisms of ac-
tion.Indications. Contraindications. 

 Definition of Painful Minor Intervertebral Dysfunction (PMID). 

 Main painful syndromes of vertebral origin. 
 
WORKSHOPS: 

 Segmental examination. 

 Cellulo-teno-myalgic syndrome. 
 Patient’s clinical history in MM. 

 
SEMINAR #2: INTRODUCTION TO MANUAL MEDICINE (Part 2) 

1 weekend in January 

 Pain in musculoskeletal system: pathways and types. Referred pain. Psyche and musculoskel-
etal system. 

 Physiology of tone and muscle contraction and its meaning in manual medicine. Types of 
muscle fibres. Muscular adaptability. 

 The skin and fascia. Bio tensegrity. 
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WORKSHOPS: 

 Development of palpatory skills. Muscle tone. 

 Basic mobilisations. 

 Muscular energy techniques: post isometric relaxation, reciprocal inhibition and correction 
spontaneous by position. 

 

SEMINAR 3: INTRODUCTION TO MANUAL MEDICINE (Part 3) 

1 weekend in February 

 Physiological and pathophysiological concepts in bone tissue. 

 Musculoskeletal system: red flags. 

 Complementary examinations in MM. Basic concepts in diagnostic imaging. 

 Anatomy and biomechanics of the thoracic spine and ribs. 
 
WORKSHOPS: 

 Segmental diagnosis. 
 Basic manipulations of the thoracic spine and ribs. 

 Patient’s informed consent in MM. 

 
SEMINAR #4: LUMBAR SPINE AND LOWER LIMBS (Part 1) 

1 weekend in March 

 Anatomy and biomechanics of thoracolumbar junction, lumbar spine, sacral and coccygeal 
spine and sacroiliac joints. 

 Types of low back pain. Clinical pictures and differential diagnosis. Low back pain of lumbar, 
thoracolumbar and sacroiliac origins. 

 
WORKSHOPS: 

 Diagnostic tests in lumbar pathology. 

 Basic diagnostic tests in sacroiliac pathology. 

 Muscular and soft tissue techniques of the lumbosacral spine and sacroiliac joints 

 Non-forced techniques of the lumbosacral and sacroiliac spine 

 Basic manipulations of the lumbar spine and sacroiliac joints. 
 

SEMINAR #5: LUMBAR SPINE AND LOWER LIMBS (Part 2) 

1 weekend in April 

 Anatomy and biomechanics of the lower limb. 
 Types of manual techniques in lower limbs. 

 The Kaltenborn concept. 

 Diagnosis and treatment of main dysfunctions in the lower limbs. 
 
WORKSHOPS: 

 Mobilisations, neuromuscular techniques and basic manipulations of the lower limb. 
 

SEMINAR #6: CERVICAL SPINE AND UPPER LIMBS (Part 1) 

1 weekend in May 

 Anatomy and biomechanics of the craneo-cervical junction, cervical spine and cervical-
thoracic junction. 

 Headache of cervical origin, cervical pain, shoulder pain of cervical origin, dysfunction of the 
first rib and thoracic back pain of cervical origin. Clinical pictures and differential diagnosis. 

 
WORKSHOPS: 

 Cervical and dorsal spine diagnostic tests. First rib. 

 Muscular and soft tissue techniques for cervical and thoracic spine. 

 Non-forced techniques for the cervical spine. 
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SEMINAR #7: CERVICAL SPINE AND UPPER LIMBS (Part 2) 

1 weekend in June 

 Anatomy and biomechanics of the upper limb. 

 Clinical examination of the upper limb. 

 Diagnosis and treatment of the main dysfunctions of the upper limb. 
 
PRACTICES: 

 Mobilisations and manipulations of the shoulder: sternoclavicular, acromioclavicular, scapulo-
thoracic and gleno-humeral joints. 

 Mobilisations and manipulations of the elbow. 

 Mobilisations and manipulations of the wrist and hand. 
 

SEMINAR #8: INTRODUCTION TO MANUAL MEDICINE (Part 4) 

1 weekend in September 

 Body posture and its importance. 

 Chain reactions in musculoskeletal system. 

 Myofascial syndrome: definition and clinical diagnosis. Nature and biochemistry of the myo-
fascial trigger point. Dry needling Fascia treatment. 

 Prescription of physical exercise and physiotherapy in affections of the musculoskeletal sys-
tem. 

 
WORKSHOPS: 

 Palpation and infiltration of myofascial trigger points. Dry needling. 

 Neuromuscular and fascial techniques. 

 Assessment and diagnosis of postural disorders and muscular chains. 
 

SEMINAR #9: MISCELLANEA (Part 1) 

1 weekend in October 

 Research in Manual Medicine. 
 How to orientate an end-of-Master’s project? 

 Clinical integration. 
 

SECOND YEAR 

SEMINAR #1: LUMBAR SPINE AND LOWER LIMBS (Part 3) 

1 weekend in November 

 Spondylogenic syndromes: concept and application in the lumbar spine. 

 Differential diagnosis between painful radicular and pseudo radicular syndrome. 

 Concepts for advanced spinal manipulation. 
 
PRACTICES: 

 Manipulations of the lumbar spine and thoracolumbar junction. 

 Review of mobilisations and soft tissue techniques in the thoracic and lumbar spine. 
 

SEMINAR #2: LUMBAR SPINE AND LOWER LIMBS (Part 4) 

1 weekend in December 

 Lumbo-pelvic-femoral complex. 

 Dysfunction of the sacroiliac joint and coccyx. 

 Pelvic pain. 
 
WORKSHOPS: 

 Diagnostic tests in sacroiliac dysfunction. 

 Manipulations of the sacroiliac joint and coccyx. 
 Review of mobilisations and soft tissue techniques. 
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SEMINAR #3: LUMBAR SPINE AND LOWER LIMBS (Part 5) 

1 weekend in January 

 Deepening in the diagnosis and treatment of the main dysfunctions of the lower limb: fem-
oro-acetabular impingement, iliotibial band syndrome, meniscal block, tibio-talar impaction 
syndrome, etc . 

 Lower limb clinical integration seminar. 
 
WORKSHOPS: 

 Advanced mobilisations and neuromuscular techniques in the lower limbs. 

 Advanced manipulations of the lower limbs. 
 

SEMINAR #4: CERVICAL SPINE AND UPPER LIMBS (Part 3) 

1 weekend in February 

 Anatomy and biomechanics of the upper cervical region, including craneo-cervical junction 

 Differential diagnosis of craneo-cervical pain: vertebral dysfunction, headache, dysfunction of 
the temporomandibular joint (TMJ). 

 Differential diagnosis of balance dysfunctions and vertigo. 
 
WORKSHOPS: 

 Mobilisation and soft tissue techniques in cranio-cervical junction and upper cervical seg-
ments. 

 Manipulations of cranio-cervical junction and upper cervical segments. 
 

SEMINAR #5: CERVICAL SPINE AND UPPER LIMBS (Part 4) 

1 weekend in March 

 Anatomy and biomechanics of the mid-cervical region and cervical-thoracic junction. 

 Differential diagnosis of cervical and dorsal pain. Cervical spondylogenic syndromes. 

 Dysfunction of the first rib. 
 
WORKSHOPS: 

 Non-forced and soft tissue techniques in mid and lower cervical spine. 
 Manipulations of the mid and lower cervical spine. 

 Manipulations of the cervical-thoracic junction. 

 Manipulations of the first rib. 
 

SEMINAR #6: CERVICAL SPINE AND UPPER LIMBS (Part 5) 

1 weekend in April 

 Differential diagnosis between cervico-brachialgia, referred pain in the upper limb and pain 
with origin in the upper limb itself. 

 Diaphragm and rib cage. 

 Chain reactions in the musculoskeletal system. Janda concept. Lewitt concept. 
 Interrelation between PMID and visceral pain. 

 Medicine of the autonomic nervous system. The autonomic nervous system (ANS). Extracellu-
lar matrix and Pischinger basic system. Interference fields. 

 
WORKSHOPS: 

 Review of cervical and thoracic manipulations and rest of manual techniques in upper limbs. 

 Treatment of chain reactions. 

 Patient history taking in medicine of the ANS. 

 Ways of treating interference fields. 
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SEMINAR #7: MISCELLANEA (Part 2) 

1 weekend in May 

 Miofascial pain. Trigger points: histologic, EMG. 

 Dry needling. 

 Regional syndromes with summatory myofascial patterns: cervico-thoracic, lumbosacral up-
per limbs, lower limbs. Headaches. 

 Chronic pain: Spinal and central sensitization. 
 
WORKSHOPS: 

 Examination of myofascial pain. 

 Dry Needling: Hong, Baldry, screwing in-and-out. 

 Local twitch response echo-guided. 
 

SEMINAR #8: MISCELLANEA (Part 3) 

1 weekend in June 

 Spinal and peripheral infiltrations using anatomical references. 

 Spinal and peripheral infiltrations using ultrasound guidance. 
 Indication of physiotherapy and rehabilitation in patients with somatic dysfunction. 

 Clinical integration. 
 
WORKSHOPS: 

 Search for anatomical references for infiltrations. 

 Search for ultrasound references for infiltrations. 

 Clinical cases: diagnosis; manual treatment and prescription of infiltrations; physiotherapy. 
 

SEMINAR #9: MISCELLANEA (Part 4) 

1 weekend in June 

 Review of the second year: vertebral and peripheral manipulations. Infiltrations. Other 
treatments. 

 Presentation of clinical cases. Clinical integration. 

 Exam 2nd course. 
 
END-OF-MASTER’S PROJECT 

1 weekend in September 

 Individual presentation of the end-of-Master’s project. 
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3. Examples of Competency-Based Programmes in MM Medicine in 
the USA 

3.1. Summary of MM Educational Pathways in the USA 

 
In the United States, manual medicine (MM) treatment by physicians and surgeons is designated as “oste-
opathic manipulative treatment (OMT)” and for more than a century, the most prevalent MM school of 

practice in the USA has incorporated “osteopathic principles and practices (OPP)” r. 

Several educational pathways are approved to obtain the palpatory and treatment skills needed if U.S. 
physicians and surgeons doctors wish to safely integrate MM Medicine in their practices. These are of-
fered in predoctoral colleges, postdoctoral-residencies and postdoctoral-CME programmes at multiple 
sites. All degree or certification programme curricular elements are competency-based (as opposed to 
strictly hour-based) while continuing medical education (CME) programmes or recertification processes 
are now predominantly hour-based (see SECTION I Chapter 5.2. and SECTION II Chapter 3.1.). 

The most common MM educational route in the USA is the predoctoral one. This is achieved by those who 
matriculate and successfully graduate from colleges of osteopathic medicine (COMs). In 2024, there were 
41 COMs accredited to deliver instruction at 66 teaching locations in 35 of the United States of America. 
The U.S. Department of Education recognises the American Osteopathic Association's Commission on Os-
teopathic College Accreditation (COCA) to accredit U.S. osteopathic medical schools. Today,  these colleg-
es are educating more than 35,000 future physicians—25 % of all U.S. medical students. All COM curricula 
contain both didactic and supervised hands-on education in osteopathic principles and practices (OPP) in-
cluding palpatory diagnosis of somatic dysfunction and a wide range of manual methods and techniques 
referred to as “osteopathic manipulative treatment (OMT)”. The baseline common curriculum guidelines 
are agreed upon by the Educational Council on Osteopathic Principles (ECOP) which is made up of the 
chairpersons of all of the COM teaching departments of Osteopathic Manipulative Medicine. COM stu-
dents all undergo both institutional and independent national OPP/OMT testing and graduates of these 
medical colleges earn the degree, Doctor of Osteopathic Medicine (DO) (see Chapter 3.2. below). 

A second route for MM education, open to both MDs and DOs, takes place at the postdoctoral residency-
training level. Specialty residency-training programmes in multiple medical and surgical disciplines in the 
United States may submit their competency-based curricula for “osteopathic recognition” with various 
combinations of OPP and OMT emphases. In particular, the specialty of “Family Medicine with OMT” 
(which takes place in a full-time, hospital-based supervised residency over 3 years) provides for significant 
supervised education in palpatory diagnosis of somatic dysfunction and OMT techniques integrated into 
clinical practice. Osteopathic recognition specialty programmes are accredited by the national Accredita-
tion Council for Graduation Medical Education (ACGME) for both MDs and DOs in training.  For each spe-
cialty board in the USA, there are both MD and DO representatives to review and approve each specialty 
programme’s competency-based guidelines to determine if it meets the “osteopathic recognition” status. 

Education in the specialty of Osteopathic Neuromusculoskeletal Medicine (ONMM) represents the most 
extensive MM training in the USA. This competency-based programme, which is open to both MD and DO 
graduates, requires a 36-month supervised postdoctoral residency and produces the majority of this spe-
cialty’s consultants, educators and researchers. It also leads to certification in the nationally-recognised 
specialty in ONMM. These programmes are also accredited by the national Accreditation Council for 
Graduation Medical Education (ACGME) for both MDs and DOs in training. The ONMM specialty college 
for ONMM is the American Academy of Ostopathy (AAO) which is a member society of FIMM. 

Finally, continuing medical education (CME) related to OMT is offered for MDs and DOs by many COMs, 
state osteopathic associations, osteopathic specialty organisations and the American Academy of Osteop-
athy (AAO). These CME programmes are available (and required) to maintain specialty credentials related 
to osteopathic recognition and ONMM specialty status. They also provide physicians with basic MM skills 

 
r There are various manual therapies offered in the USA but only Doctors of Osteopathic Medicine (DO) educated 

in  the United States and Doctors of Medicine (MD) are to permitted to use therapeutic coding for osteopathic 
manipulative treatment (OMT) by physicians and surgeons. Physical therapists and chiropractors have separate 
therapeutic coding. Non-physician osteopaths are not allowed to use the protected term “osteopathic” in the 
USA. In the USA, there is a differentiation between “osteopathic manipulative treatment (OMT) by USA-trained 
DO physicians” and “osteopathic manipulative therapy (OMTh)” by internationally-trained non-physician 
osteopaths. 
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designed to help these practitioners to promote patient health and musculoskeletal function as well as aid 
in pain reduction. 

 

3.2. Curricula and Testing Related to Manual Medicine in Colleges of Osteopathic 
 Medicine in the United States of America (USA) 

 
Both allopathic (MD) and osteopathic (DO) colleges of medicine in the United States share six competen-
cy-based curricular components; osteopathic education outlines a seventh. 

The six similar core competency educational pathway for MD and DO physicians and surgeons encom-
passes these competency headings: 

 
 Patient care 

 Medical Knowledge 

 Professionalism 

 Systems-based Practice 

 Practice-based Learning 

 Interpersonal and Communication Skills 

 
A 7th core competency is unique to colleges of osteopathic medicine (COMs). It is specifically related to 
MM education,  manual skills and integrating osteopathic philosophy in healthcare. Designated as “Com-
petency One: Osteopathic Principles & Practice (OPP)”, acquiring these competencies requires several 
years of supervised training and testing to ensure the acquisition of the palpatory skills needed to identify 
somatic dysfunction and effective skills to treat it with multiple manual methods and treatment tech-
niques to positively affect healthcare. 

The designated predoctoral core competencies in OPP and OMT in the predoctoral curriculum include: 

 

 Osteopathic Principles and Practices 

1. Approach the patient with recognition of the entire clinical context, including mind-body 
and psychosocial interrelationships. 

a. Recognise and treat each patient as a whole person, integrating body, mind, and spirit. 

b. Listen and communicate effectively during the assessment and treatment of a patient 
presenting with somatic and/or visceral dysfunction. 

c. Obtain consent for procedures, and effectively answer the patient’s questions about po-
tential risks, benefits and complications. 

d. Demonstrate caring, compassionate, and empathetic behaviour during the application of 
OMT in the clinical setting. 

e. Identify potential contraindications to treatment or assessment. 

f. Demonstrate in a patient encounter the impact of culture and world view on the presenta-
tion of somatic and/or visceral dysfunctions. 

2. Use the relationship between structure and function to promote health. 

a. Promote and integrate OMT as a method of improving the anatomic and physiologic func-
tioning of the patient both as a stand-alone treatment and as a component of a treatment 
plan. 
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b. Apply knowledge of the biomedical sciences, such as functional anatomy, physiology, 
biochemistry, histology, pathology, and pharmacology, to support the appropriate applica-
tion of osteopathic principles and OMT. 

c. Utilize knowledge of the clinical sciences to formulate a treatment plan, emphasizing the 
correction of clinical manifestations resulting from somatic dysfunction. 

d. Identify the association between organ systems, function, and structural findings. 

e. Understand how structure can adversely affect fluid in low-pressure systems (venous and 
lymphatic). 

f. Identify somatic dysfunctions that may affect sympathetic or parasympathetic nervous 
tone. 

g. Demonstrate appropriate OMT to normalize autonomic tone. 

h. Prescribe rehabilitative/therapeutic exercises to address specific musculoskeletal imbal-
ances to more effectively manage conditions that otherwise would become chronic. 

i. Identify common and referred pain patterns. 

3. Use OPP to perform competent physical, neurologic, and structural examinations incor-

porating analysis of laboratory and radiology results, diagnostic testing, and physical ex-
amination. 

a. Obtain historical information to advance the care and treatment of the patient that inte-
grates physical, psychosocial, and cultural factors. 

b. Perform a physical exam incorporating visual inspection, auscultation, palpation, percus-
sion, and range of motion testing. 

c. Perform a structural examination: 

c.1 Perform palpation of the spine and Chapman's Reflex points. 

c.2 Perform an osteopathic structural screening assessment, noting spinal curvatures, pos-
ture, and positioning, including the ten areas of the body (cranium, cervical, thoracic, 
lumbar, ribs, pelvis, sacrum, upper and lower extremities, and abdomen). 

d. Determine asymmetry or restriction of motion through static and dynamic evaluation of a 
patient. 

e. Assess paravertebral tissue for tissue texture abnormalities, asymmetry, restriction of 

motion, and tenderness. 

f. Use anatomical landmarks in the seated, prone, and supine positions to identify correct 
vertebral levels. 

g. Identify appropriate patterns of somatic dysfunction to evaluate in the differentiation of 
primary musculoskeletal disorders from primary visceral dysfunction. 

g.1 Describe the symptoms and physical findings that are consistent with viscerovisceral, 
viscerosomatic, somatovisceral, and somatosomatic reflexes. 

h. Demonstrate the ability to diagnose and evaluate somatic dysfunction in the cervical, 
thoracic, lumbar, and sacral spinal regions; head, rib cage, abdominal and pelvis regions; 
and upper and lower extremities regions. 

i. Perform spinal segmental evaluation for evidence of facilitation related to viscerally me-
diated sympathetic and parasympathetic influences. 

j. Appropriately document somatic dysfunction related to primary medical diagnoses as-
sessing for tenderness, asymmetry, restricted motion, and tissue texture abnormalities. 
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4. Diagnose clinical conditions and plan patient care. 

a. Identify the patient's chief complaints and appropriately perform a logical physical exam-
ination in order to properly diagnose the condition. 

b. Identify key history and physical examination findings pertinent to the differential diagno-
sis. 

c. Use appropriate information resources to determine diagnostic options for patients with 
common and uncommon medical problems. 

d. Diagnose somatic dysfunction within the ten body regions relevant to the diagnosis (i.e., 
head, cervical, thoracic, rib, lumbar, abdomen, pelvic, sacral, upper extremity, and lower 
extremity body regions), prioritise a differential diagnosis, and develop an appropriate 
care plan. 

e. Describe how critical pathways or practice guidelines can be useful in sequencing diag-
nostic evaluations for the patient. 

f. Determine appropriate treatment for autonomic nervous system mediated symptoms. 

g. Formulate a differential diagnosis based on findings from the history and physical exami-
nation of the patient. 

h. Consider the patient's perspective and values in diagnostic decision making. 

i. Prioritise diagnostic tests based on sensitivity, specificity, and cost-effectiveness. 

5. Perform or recommend OMT as part of a treatment plan. 

a. Appropriately evaluate, position, and treat a patient with OMT while demonstrating cog-
nizance of patient safety and dignity. 

b. Differentiate and perform specific manipulative techniques and assess their outcomes, 
e.g., high-velocity low-amplitude (HVLA), articulatory, muscle energy, soft tissue, strain-
counterstrain, myofascial release, lymphatic balanced ligamentous, ligamentous articular 
strain, facilitated positional release, Still, visceral, and cranial techniques. 

c. Differentiate specific visceral techniques and their expected outcomes, e.g., liver and 
splenic pump, mesenteric lift, colon release, collateral ganglia inhibition, and abdominal 
lymphatic drainage techniques. 

6. Communicate and document treatment details. 

a. Explain the anticipated benefits, potential complications and untoward effects) of Osteo-
pathic Manipulative Medicine to the patient and family members and/or caregivers. 

b. Respect and abide by an individual patient's decision to incorporate, or not incorporate, 
specific manipulative techniques (OMT) to specific body regions. 

c. Critically evaluate the relative value, advantages, and disadvantages of each treatment, 
indications, contraindications, and alternative treatments. 

d. Prescribe rehabilitative/therapeutic exercises to address specific musculoskeletal imbal-
ances and improve management of these conditions. 

e. Use appropriate clinical documentation of structural findings and procedures, including 
the use of appropriate ICD and CPT terminology when documenting patient assessments. 
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7. Collaborate with OMM specialists and other health care providers to maximize patient 
treatment and outcomes, as well as to advance osteopathic manipulation research and 
knowledge. 

a. Recognise the role of and demonstrate a commitment to the utilization of other health 
care professionals in the diagnosis and treatment of the patient. 

b. Critically self-evaluate your knowledge and clinical skills regarding the diagnosis of somat-
ic dysfunction and pathological structure and function in patients, your ability to apply 
treatments for somatic dysfunction, obtain clinical improvement for your patient, and 
incorporate other physicians with additional expertise and skills when indicated for the 
benefit of the patient. 

c. Communicate appropriately with specialists as part of the health care team to engage in 
collaborative medical decision making. 

d. Advocate for the use of OMT in the appropriate clinical setting by advancing the utiliza-
tion of OMM/OPP in the diagnosis and treatment of patients and its recognition as a con-
tributing medical therapy among physicians, regulators, payors and patients. 

8. Evaluate the medical evidence concerning the utilization of Osteopathic Manipulative 
Medicine. 

a. Understand and apply current OMT practice guidelines and evidence-based medicine to 
improve patient outcomes and conditions in the prevention and treatment of disease and 
pathology among patients. 

b. Use medical informatics to access the evidence base for OMT and demonstrate the ability 
to b. incorporate best-available medical evidence into clinical practice. 

c. Interpret and report epidemiologic data in the patient population with musculoskeletal 
dysfunction. 

d. Demonstrate the ability to explain to non-osteopathic health professionals and patients 
the indications and benefits of osteopathic medicine and manipulative therapies, includ-
ing the clinical indications for its application and risks. 

e. Teach medical student peers and facilitate their development of osteopathic manipula-
tive skills as appropriate. 

 
A US national consensus was reached on assessing minimal safe and effective didactic and psychomotor 
core competency testing parameters of OPP and OMT training. This was established by a blue ribbon edu-
cational committee. In addition to providing structure to the  national testing boards for osteopathic phy-
sicians-in-training, this consensus document also help inform a uniform base for on-site institutional (col-
lege and university) didactic and psychomotor assessments. (See https://www.nbome.org/wp-
content/uploads/pdf/COMLEX-USA_Master_Blueprint_2024.pdf for the entire blueprint, including Core 
Competency Domain One). 

 

 

  

https://www.fimm-online.com/file/repository/COMLEX_Blueprint_Assessment_objectives.pdf
https://www.fimm-online.com/file/repository/COMLEX_Blueprint_Assessment_objectives.pdf
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3.3. ’Osteopathic Recognition‘ Residencies Open to Both MDs and DOs in Various 
 Specialties 

 
Across the USA, there are 234 residency programmes in 27 specialties that have applied for and have been 
approved for “Osteopathic Recognition.” All residency programmes accredited by the American Council on 
Graduate Medical Education (ACGME), including osteopathic neuromusculoskeletal medicine programmes 
ONMM), can accept both allopathic and osteopathic medical school graduates.  

Osteopathic recognition programmes must ensure that all residents have sufficient background or instruc-
tion in osteopathic philosophy and techniques in manipulative medicine (MM) to prepare them to engage 
in the curriculum of that programme, as outlined in the Programme Requirements. An allopathic medical 
school graduate would need additional education related to Osteopathic Principles and Practice prior to 
matriculation into the programme. The programme would determine how much education is required and 
can define how and/or where the education be obtained. For ONMM2 and ONMM3 levels of entry, pro-
grammes can require that graduates complete another specialty’s ACGME-accredited programme with 
Osteopathic Recognition in a designated osteopathic position. 

 

3.4. Residency Training and Competency-Based Milestones in the Specialty of  Osteo-
pathic Neuromusculoskeletal Medicine (ONMM) 

 
1. Specialty Description and Educational Pathway 

The osteopathic neuromusculoskeletal medicine residency programme is a primary residency disciplined 
in the neuromusculoskeletal system, its comprehensive relationship to other organ systems, and its dy-
namic function of locomotion. The principle focus of the discipline is osteopathic and patient-centered; 
specifically, it embodies structural and functional interrelation, body unity, self-healing, and self-
maintenance. Specialists in this discipline must interpret and demonstrate specialized knowledge of the 
basic and clinical sciences, clinical evaluation, and management of disorders of the neuromusculoskeletal 
system and its related visceral and somatic structures. Specialists in this discipline demonstrate knowledge 
of the indications, risks, and benefits of manipulative medicine in treatment of patients with neuromuscu-
loskeletal disorders. 

The educational programme is accredited by the American Council of Graduate Medical Education 
(ACGME). The requirements for this residency can be found at 
https://www.acgme.org/globalassets/pfassets/programrequirements/275_osteopathicneuromusculoskel
etalmedicine_2023.pdf   

 
2. Milestone Assessment of ONMM Competencies 

ONMM Residency faculty are charged with assessing ONMM core competency formative milestones. 
Along with periodic national specialty inservice examinations and a final summative specialty board exam-
ination, these milestones constitute assessments contributing to the eventual certification needed to 
practice this specialty. 

Programmes use published “Milestones” in a semi-annual review of resident performance, and then re-
port to the ACGME. Milestones describe knowledge, skills, attitudes, and other attributes for each of the 
ACGME Competencies and are organized in a developmental framework. They provide narrative descrip-
tions that are targets for resident performance throughout their educational programme. Competency 
Milestones are arranged into levels. Tracking from Level 1 to Level 5 is synonymous with moving from nov-
ice to expert resident in the specialty or subspecialty. For each reporting period, the Clinical Competency 
Committee will review the completed evaluations to select the milestone levels that best describe each 
learner’s current performance, abilities, and attributes for each subcompetency. These levels do not cor-
respond with post-graduate year of education. Depending on previous experience, a junior resident may 
achieve higher levels early in his/her educational programme just as a senior resident may be at a lower 
level later in his/her educational programme. There is no predetermined timing for a resident to attain 
any particular level. Residents may also regress in achievement of their milestones. This may happen for 
many reasons, such as over scoring in a previous review, a disjointed experience in a particular procedure, 
or a significant act by the resident. 

A selection of MM-related milestones from the document include the following descriptors. (Not listed be-
low are the various Milestones related to Systems-Based Practice (including Patient safety and quality im-

https://www.acgme.org/globalassets/pfassets/programrequirements/275_osteopathicneuromusculoskeletalmedicine_2023.pdf
https://www.acgme.org/globalassets/pfassets/programrequirements/275_osteopathicneuromusculoskeletalmedicine_2023.pdf
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provement), Practice-Based Learning and Improvement, Professionalism, and Interpersonal and Commu-
nication Skills.) 

 

Patient Care 1: Patient Management: Osteopathic Approach to Patient Care 

Level 1 Level 2 Level 3 Level 4 Level 5 

Integrates history, 
examination, diag-
nostic testing, and 
medication ma-
nagement into 
osteopathic patient 
car plan, with direct 
supervision and 
guidance. 

Integrates history, 
examination, diag-
nostic testing, and 
medication ma-
nagement into 
osteopathic patient 
plan, with indirect 
supervision. 

Independently 
integrates history, 
examination, diag-
nostic testing, and 
management into 
osteopathic patient 
plan. 

Independently 
integrates history, 
examination, diag-
nostic testing, and 
medication ma-
nagement into 
osteopathic patient 
care plan in com-
plex patients. 

Role models the 
effective use of 
osteopathic-
focused history, 
examination, diag-
nostic testing, and 
medication ma-
nagement to mini-
mize the need for 
further diagnostic 
testing or interven-
tion. 

Performs osteopa-
thic structural 
examination and 
diagnoses somatic 
dysfunction ap-
propriate to patient 
condition, with 
direct supervision 
and guidance. 

Performs osteopa-
thic structural 
examination and 
diagnoses somatic 
dysfunction ap-
propriate to patient 
condition, with 
indirect supervisi-
on. 

Independently 
performs accurate 
and complete oste-
opathic structural 
examination and 
diagnoses somatic 
dysfunction approp-
riate to patient 
condition. 

Independently 
performs accurate 
and complete oste-
opathic structural 
examination and 
diagnoses somatic 
dysfunction approp-
riate to complex 
patients. 

Role models the 
complete osteopa-
thic structural 
examination and 
diagnoses somatic 
dysfunction in 
patient care. 

Incorporates osteo-
pathic principles to 
promote health and 
wellness in patients 
with acute and 
chronic conditions, 
with direct supervi-
sion. 

Incorporates osteo-
pathic principles to 
promote health and 
wellness in patients 
with acute and 
chronic conditions, 
with indirect super-
vision. 

Incorporates osteo-
pathic principles to 
promote health and 
wellness in patients 
with complex condi-
tions, with indirect 
supervision. 

Independently 
incorporates osteo-
pathic principles to 
promote health and 
wellness in patients 
with complex condi-
tions. 

Role models the 
integration of oste-
opathic principles 
to optimize patient 
health. 

Comments: Not Yet Completed Level 1: 

Not Yet Assessable: 

 
 

Patient Care 2: Osteopathic Manipulative Treatment (OMT) (Direct) 

Level 1 Level 2 Level 3 Level 4 Level 5 

Performs direct 
OMT for identified 
somatic dysfunc-
tion, with direct 
supervision and 
guidance. 

Performs direct 
OMT for identified 
somatic dysfunc-
tion, with indirect 
supervision. 

Independently and 
effectively performs 
direct OMT for 
identified somatic 
dysfunction in rou-
tine patient presen-
tation. 

Independently and 
effectively performs 
direct OMT for 
identified somatic 
dysfunction in com-
plex patient presen-
tations. 

Mentors others to 
become competent 
in performing direct 
OMT for identified 
somatic dysfunction 
in complex patient 
presentations. 

Comments: Not Yet Completed Level 1: 

Not Yet Assessable: 
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Patient Care 3: Osteopathic Manipulative Treatments (OMT) (Indirect) 

Level 1 Level 2 Level 3 Level 4 Level 5 

Performs indirect 
OMT for identified 
somatic dysfunc-
tion, with direct 
supervision and 
guidance. 

Performs indirect 
OMT for identified 
somatic dysfunc-
tion, with indirect 
supervision. 

Independently and 
effectively performs 
indirect OMT for 
identified somatic 
dysfunction in rou-
tine patient presen-
tations. 

Independently and 
effectively performs 
indirect OMT for 
identified somatic 
dysfunction in com-
plex patient presen-
tations. 

Mentors others to 
become competent 
in performing indi-
rect OMT for iden-
tified somatic dys-
function in complex 
patient presentati-
ons. 

Comments: Not Yet Completed Level 1: 

Not Yet Assessable: 

 
 

Patient Care 4: Diagnostic Screening, Testing, and Interpretation 

Level 1 Level 2 Level 3 Level 4 Level 5 

Explains the ratio-
nal, risk, and be-
nefits for common 
diagnostic testing. 

Explains the ratio-
nal, risk, and be-
nefits for common 
diagnostic testing. 

Integrates value and 
test characteristics 
of various diagnostic 
strategies in pati-
ents with common 
diseases. 

Integrates value and 
test characteristics 
of various diagnostic 
strategies in pati-
ents with comorbid 
conditions of multi-
system disease. 

Demonstrates a 
nuanced under-
standing of 
emerging diagnostic 
tests and proce-
dures. 

Interprets results of 
common diagnostic 
tests. 

Interprets complex 
diagnostic data. 

Integrates complex 
diagnostic data 
accurately to reach 
high-probability 
diagnosis. 

Anticipates and 
accounts for limita-
tions when interpre-
ting diagnostic data. 

 

Comments: Not Yet Completed Level 1: 

Not Yet Assessable: 
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Patient Care 5: Management of Procedural Care (e.g., Trigger Point Injections, Joint Aspirations, Joint Injec-
tions) 

Level 1 Level 2 Level 3 Level 4 Level 5 

Identifies the proce-
dures that osteopa-
thic neuromusculos-
keletal medicine 
physicians perform. 

Identifies patients for 
whom a procedure is 
indicated and who is 
equipped to perform 
it. 

Demonstrates 
confidence and 
motor skills while 
performing proce-
dures, including 
addressing compli-
cations. 

Identifies and 
acquires the skill 
to independently 
perform proce-
dures in the cur-
rent practice 
environment. 

Identifies proce-
dures needed in 
future practice 
and peruses supp-
lemental training 
to independently 
perform. 

Recognises osteopa-
thic neuromusculos-
keletal medicine 
physicians’ role in 
referring patients for 
appropriate proce-
dural care. 

Counsels patients 
about expectations 
for common proce-
dures performed by 
osteopathic neuro-
musculoskeletal 
medicine physicians 
and consultants. 

Performs indepen-
dent risk and ap-
propriateness 
assessment based 
on patient-
centered priorities 
for procedures 
performed by 
consultants. 

Collaborates with 
procedural collea-
gues to match 
patients with 
appropriate pro-
cedures, including 
declining support 
for procedures 
that are not in the 
patient’s best 
interest. 

 

Comments: Not Yet Completed Level 1: 

Not Yet Assessable: 

 
 

Medical Knowledge 1: Applied Foundational Sciences 

Level 1 Level 2 Level 3 Level 4 Level 5 

Explains the scienti-
fic knowledge (e.g. 
physiologic, patho-
logic, socioecono-
mic, and behavio-
ural) for normal 
function and com-
mon conditions. 

Explains the scienti-
fic knowledge for 
complex conditions. 

Integrates scientific 
knowledge into an 
osteopathic treat-
ment plan while 
respecting patient’s 
comorbid conditi-
ons. 

Integrates scientific 
knowledge into an 
osteopathic treat-
ment plan while 
respecting the 
patient's complex 
comorbid conditi-
ons 

Demonstrates a 
nuanced under-
standing of the 
scientific knowledge 
related to uncom-
mon, atypical, or 
complex conditions. 

Comments: Not Yet Completed Level 1: 

Not Yet Assessable: 
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Medical Knowledge 2: Manifestation of Systemic Disease through Neuromusculoskeletal System 

Level 1 Level 2 Level 3 Level 4 Level 5 

Describes the basic 
interrelationship of 
structure and func-
tion through osteo-
pathic structural 
findings. 

Consistently descri-
bes the interrelati-
onship of structure 
and function 
through osteopathic 
structural findings. 

Consistently descri-
bes the interrelati-
onship of structure 
and function 
through osteopathic 
structural findings 
as relates to the 
patient’s systemic 
disease. 

Demonstrates 
knowledge of the 
effects of health 
and illness on the 
whole patient – 
body mind, and 
spirit.. 

Teaches the osteo-
pathic tenets to the 
multidisciplinary 
team. 

Forms a osteopathic 
treatment plan 
based on the pati-
ent’s history and 
physical exam fin-
dings, with 
guidance. 

Forms a osteopathic 
treatment plan 
based on the pati-
ent’s history and 
physical exam fin-
dings. 

Consistently forms 
an appropriate 
osteopathic treat-
ment plan based on 
the patient’s com-
plex history and 
physical exam fin-
dings.. 

Develops a long-
range treatment 
plan to support the 
health and well-
being of the pati-
ent. 

Is a leader in the 
development and 
dissemination of 
osteopathic know-
ledge. 

Comments: Not Yet Completed Level 1: 

Not Yet Assessable: 

 
 



BIBLIOGRAPHY | 110 
 

 

BIBLIOGRAPHY 
 
Aboagye E, Lilje S, Bengtsson C, Peterson A, Persson U, Skillgate E. Manual therapy versus advice to stay active for 
nonspecific back and/or neck pain: a cost-effectiveness analysis. Chiropr Man Therap. 2022;30(1):27. 
doi:10.1186/s12998-022-00431-7 

Académie nationale de médecine, Comité d’éthique et de déontologie. Éthique et pratiques médicales : 
recommandations et perspectives. Paris: Académie nationale de médecine; 2018. Available from: 
https://www.academie-medecine.fr/wp-content/uploads/2018/11/rapport-ethique-et-pratiques-medicales-
2018.pdf 

Academy of Medical Royal Colleges. Academy statement on professionalism. London: AoMRC; 2020. Available 
from: https://www.aomrc.org.uk/reports-guidance/academy-statement-on-professionalism/ 

Active Citizenship Network. European Charter of Patients’ Rights [Internet]. Brussels: Active Citizenship Network; 
2002 [cited 2025 Nov 4]. Available from: 
https://www.activecitizenship.net/multimedia/import/images/patientsrights/ec_english.pdf 

Agency for Healthcare Research and Quality (AHRQ). Types of measures. Rockville (MD): AHRQ. Available from: 
https://www.ahrq.gov/talkingquality/measures/types.html 

Agency for Healthcare Research and Quality. Clinical guidelines and recommendations [Internet]. Rockville (MD): 
AHRQ; c2018. Available from: https://www.ahrq.gov/prevention/guidelines/index.html 

American Association of Colleges of Osteopathic Medicine. Osteopathic Core Competencies for Medical Students 
[Internet]. Chevy Chase (MD): AACOM; 2012 Aug. Available from: https://www.aacom.org/docs/default-
source/med-ed-documents/corecompetencyreport2012.pdf?sfvrsn=53bed24b_1 

American Association of Colleges of Osteopathic Medicine. Glossary of osteopathic terminology. 3rd ed. Chevy 
Chase (MD): American Association of Colleges of Osteopathic Medicine; 2017. ISBN: 978-0-9974411-2-3. 

American Osteopathic Association; American Academy of Osteopathy. Basic standards for “Plus One” residency 
training in neuromusculoskeletal medicine and osteopathic manipulative medicine. Revised BOT 7/2011. Chicago 
(IL): American Osteopathic Association; 2011. Formerly available from: https://www.osteopathic.org/inside-
aoa/accreditation/postdoctoral-training-approval/postdoctoral-training-standards/Documents/basic-standards-
for-plus-one-residency-training-in-neuromusculoskeletal-medicine.pdf (no longer publicly accessible; superseded 
by AOA restricted accreditation; previous copies available from AOA on request). 

American Osteopathic Association; American Academy of Osteopathy. Basic Standards for Residency Training in 
Neuromusculoskeletal Medicine and Osteopathic Manipulative Medicine. Revised BOT 2/2003. Chicago: AOA; 
2003. Available from: https://certification.osteopathic.org/neuromusculoskeletal-medicine/wp-
content/uploads/sites/16/aobnmm-handbook.pdf 

Amundsen O, Moger TA, Holte JH, Bjørnsen Haavaag S, Bragstad LK, Hellesø R, Tjerbo T, Købke Vøllestad N. 
Patient characteristics and healthcare use for high-cost patients with musculoskeletal disorders in Norway: a 
cohort study. BMC Health Services Research. 2024;24:1583. Doi:10.1186/s12913-024-12051-3 

Aoyagi M, Mani R, Jayamoorthy J, Tumilty S. Determining the level of evidence for the effectiveness of spinal 
manipulation in upper limb pain: a systematic review and meta-analysis. Man Ther. 2015;20(4):515-523. 
doi:10.1016/j.math.2014.11.004 

Australian Society of Acupuncture Physiotherapists. Guidelines for safe acupuncture and dry needling practice. 
Revised ed. Melbourne (AUS): Australian Society of Acupuncture Physiotherapists; 2013. (Minor revisions 
circulated internally up to 2017.) Available from the Australian Physiotherapy Association Dry Needling & 
Acupuncture Clinical Group (membership required) 

Bae G, Kim S, Lee S, Lee WY, Lim Y. Prolotherapy for patients with chronic musculoskeletal pain: a systematic 
review and meta-analysis. Anesth Pain Med. 2021;16(1):e11259. doi:10.17085/apm.20079 

Bagagiolo D, Rosa D, Borrelli F. Efficacy and safety of osteopathic manipulative treatment: an overview of 
systematic reviews. BMJ Open. 2022 Apr 12; 12(4): e053468. doi:10.1136/bmjopen-2021-053468 

Ban I, Brorson S, Langberg H, Skovsen AP, Ellegaard K. Effects of dextrose prolotherapy on tendinopathy, 
fasciopathy, and ligament injuries: a systematic review. Medicine (Baltimore). 2020;99(45):e23264. 
doi:10.1097/MD.0000000000023264 

Barawid EL, Davis SM, Ardestani A, Turchi RD. Periarticular dextrose prolotherapy after total knee arthroplasty: a 
retrospective case series. AME Surg J. 2023;3:13. doi:10.21037/asj-21-38 

https://www.academie-medecine.fr/wp-content/uploads/2018/11/rapport-ethique-et-pratiques-medicales-2018.pdf
https://www.academie-medecine.fr/wp-content/uploads/2018/11/rapport-ethique-et-pratiques-medicales-2018.pdf
Academy%20of%20Medical%20Royal%20Colleges.%20Academy%20statement%20on%20professionalism.%20London:%20AoMRC%3B%202020.%20Available%20from:%20https:/www.aomrc.org.uk/reports-guidance/academy-statement-on-professionalism
https://www.activecitizenship.net/multimedia/import/images/patientsrights/ec_english.pdf?utm_source=chatgpt.com
https://www.ahrq.gov/talkingquality/measures/types.html
https://www.ahrq.gov/prevention/guidelines/index.html?utm_source=chatgpt.com
https://www.aacom.org/docs/default-source/med-ed-documents/corecompetencyreport2012.pdf?sfvrsn=53bed24b_1&utm_source=chatgpt.com
https://www.aacom.org/docs/default-source/med-ed-documents/corecompetencyreport2012.pdf?sfvrsn=53bed24b_1&utm_source=chatgpt.com
https://www.osteopathic.org/inside-aoa/accreditation/postdoctoral-training-approval/postdoctoral-training-standards/Documents/basic-standards-for-plus-one-residency-training-in-neuromusculoskeletal-medicine.pdf?utm_source=chatgpt.com
https://www.osteopathic.org/inside-aoa/accreditation/postdoctoral-training-approval/postdoctoral-training-standards/Documents/basic-standards-for-plus-one-residency-training-in-neuromusculoskeletal-medicine.pdf?utm_source=chatgpt.com
https://www.osteopathic.org/inside-aoa/accreditation/postdoctoral-training-approval/postdoctoral-training-standards/Documents/basic-standards-for-plus-one-residency-training-in-neuromusculoskeletal-medicine.pdf?utm_source=chatgpt.com
https://certification.osteopathic.org/neuromusculoskeletal-medicine/wp-content/uploads/sites/16/aobnmm-handbook.pdf?utm_source=chatgpt.com
https://certification.osteopathic.org/neuromusculoskeletal-medicine/wp-content/uploads/sites/16/aobnmm-handbook.pdf?utm_source=chatgpt.com


BIBLIOGRAPHY | 111 
 

 

Baumbach L, König H-H, Kretzler B, Hajek A. Cost-effectiveness of treatments for musculoskeletal conditions 
offered by physiotherapists: a systematic review of trial-based evaluations. Sports Med Open. 2024;10:713. 
doi:10.1186/s40798-024-00713-9 

Beauchamp TL, Childress JF. Principles of biomedical ethics. 8th ed. New York: Oxford University Press; 2019. 
ISBN: 978-0-19-064087-3. 

Bernhardsson S, Larsson A, Bergenheim A, Ho-Henriksson C-M, Ekhammar A, Lange E, Larsson MEH, Nordeman L, 
Samsson KS, Bornhöft L. Digital physiotherapy assessment vs conventional face-to-face physiotherapy 
assessment of patients with musculoskeletal disorders: a systematic review. PLoS One. 2023;18(3):e0283013. 
doi:10.1371/journal.pone.0283013 

Betancourt JR, Green AR, Carrillo JE, Ananeh-Firempong O. Defining cultural competence: a practical framework 
for addressing racial/ethnic disparities in health and health care. Public Health Rep. 2003;118(4):293-302. 
doi:10.1093/phr/118.4.293 

Beyer L, Vinzelberg S, Loudovici-Krug D. Evidence-based medicine in manual medicine/manual therapy – a 
summary review. Manuelle Medizin. 2022;60(4):203–223. doi:10.1007/s00337-022-00913-y 

Biller J, Sacco RL, Albuquerque FC, et al. Cervical arterial dissections and association with cervical manipulative 
therapy: A statement for healthcare professionals. Stroke. 2014;45(10):3155–3174. 
doi:10.1161/STR.0000000000000016 

Billham JF, Patel S, McIntyre EJ, Reynolds AG, Thompson L, et al. Intervertebral disc magnetic resonance 
spectroscopy changes after spinal manipulative therapy for lumbar discogenic pain. Cureus. 2024;16(10):e72225. 
doi:10.7759/cureus.72225 

Bogsrud HMK. Modifiable prognostic factors of high societal costs among people on sick leave due to 
musculoskeletal disorders. PhD thesis. Oslo: Oslo Metropolitan University; 2023. Available from: OsloMet Open 
Digital Archive (ODA): https://oda.oslomet.no/ 

Böhni UW, Lauper M, Locher H-A, editors. Manuelle Medizin 1: Fehlfunktion und Schmerz am Bewegungsorgan 
verstehen und behandeln. 3. unveränderte Auflage. Stuttgart: Georg Thieme Verlag; 2022. ISBN 978-3-13-
240304-8. 

Bontinck JSB, Pieters L, Cagnie B, Meeus M, De Ridder E, Danneels L. Pneumothorax as a complication of dry 
needling technique: A case series. J Man Manip Ther. 2024. doi:10.1080/10669817.2024.2332643 

Boyce D, Wempe H, Campbell C. Adverse events associated with therapeutic dry needling: a systematic review. 
Physiother Theory Pract. 2020;36(10):1120–1133. doi:10.1080/09593985.2019.1650459 

Brady S, McEvoy J, Dommerholt J, Doody C. Adverse events following trigger point dry needling: a prospective 
survey of chartered physiotherapists. J Man Manip Ther. 2014;22(3):134–140. 
doi:10.1179/2042618613Y.0000000053 

British Medical Association. Core ethics guidance (sections referencing chaperones) and Ethics toolkit: the 
doctor–patient relationship [Internet]. London: BMA; 2025 [cited 2025 Nov 4]. Available from: 
https://www.bma.org.uk/media/iurldd5z/core-ethics-guidance-updated-feb-2025.pdf and 
https://www.bma.org.uk/media/nalcxoal/doctor-patient-relationship-guidance-updated-feb-2025.pdf 

Cagnie B, Vinck E, Beernaert A, Cambier D. How common are side effects of spinal manipulation and can these 
side effects be predicted? Man Ther. 2004;9(3):151-156. doi:10.1016/j.math.2004.03.001 

Calixtre LB, Moreira RF, Franchini GH, Alburquerque-Sendín F, Oliveira AB. Manual therapy for the management 
of pain and limited range of motion in subjects with signs and symptoms of temporomandibular disorder: a 
systematic review of randomized controlled trials. J Oral Rehabil. 2015;42(11):847-861. doi:10.1111/joor.12321 

Canadian Chiropractic Association; Canadian Federation of Chiropractic Regulatory Boards; Guidelines 
Development Committee. Chiropractic clinical practice guideline: evidence-based treatment of adult neck pain 
not due to whiplash. J Can Chiropr Assoc. 2005;49(3):158-209. Available from: 
https://pmc.ncbi.nlm.nih.gov/articles/PMC1839918/ 

Capotosto S, Nazemi AK, Komatsu DE, Penna J. Prolotherapy in the treatment of sports-related tendinopathies: a 
systematic review of randomized controlled trials. Orthop J Sports Med. 2024;12(11):23259671241275087. 
doi:10.1177/23259671241275087 

Carnes D, Manjourides L, Keller A, Redding M, Haxby Abbott J, Bates S, et al. Manual therapy for unsettled, 
distressed and excessively crying infants: a systematic review and meta-analyses. BMJ Open. 2018;8(1):e019040. 
doi:10.1136/bmjopen-2017-019040 

Carnes D, Mars TS, Mullinger B, Froud R, Underwood M. Adverse events and manual therapy: a systematic 
review. Man Ther. 2010;15(4):355-63. doi:10.1016/j.math.2009.12.006 

https://oda.oslomet.no/
https://www.bma.org.uk/media/iurldd5z/core-ethics-guidance-updated-feb-2025.pdf?utm_source=chatgpt.com
https://www.bma.org.uk/media/nalcxoal/doctor-patient-relationship-guidance-updated-feb-2025.pdf?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC1839918/?utm_source=chatgpt.com


BIBLIOGRAPHY | 112 
 

 

Cashin AG, Furlong BM, Kamper SJ, Ferraro MC, Abdel Shaheed C, Fernández M, et al. Analgesic effects of non-
surgical and non-interventional treatments for low back pain: a systematic review and meta-analysis of placebo-
controlled randomised trials. BMJ Evid Based Med. 2025;30(4):222. doi:10.1136/bmjebm-2024-112974 

Cassidy JD, Boyle E, Côté P, He Y, Hogg-Johnson S, Silver FL, Bondy SJ. Risk of vertebrobasilar stroke and 
chiropractic care: results of a population-based case-control and case-crossover study. Spine. 2008;33(4 
Suppl):S176–S183. doi:10.1097/BRS.0b013e3181644600 

Cassidy JD, Boyle E, Côté P, He Y, Hogg-Johnson S, Silver FL, Bondy SJ. Risk of vertebrobasilar stroke and 
chiropractic care: results of a population-based case-control and case-crossover study. Spine (Phila Pa 1976). 
2008;33(4 Suppl):S176-S183. doi:10.1097/BRS.0b013e3181644600 

Cassidy JD, Thiel HW, Kirkaldy-Willis WH. Side posture manipulation for lumbar intervertebral disk herniation. J 
Manipulative Physiol Ther. 1993 Feb;16(2):96-103 

Chaibi A, Knackstedt H, Tuchin PJ, Russell MB. Chiropractic spinal manipulative therapy for cervicogenic 
headache: a single-blinded, placebo, randomized controlled trial. BMC Research Notes. 2017;10:310. 
doi:10.1186/s13104-017-2651-4 

Chaibi A, Stavem K, Russell MB. Spinal manipulative therapy for acute neck pain: a systematic review and meta-
analysis of randomised controlled trials. J Clin Med. 2021;10(21):5011. doi:10.3390/jcm10215011 

Chen X, Tang S-J. Neural circuitry polarization in the spinal dorsal horn (SDH): A novel form of dysregulated 
circuitry plasticity during pain pathogenesis. Cells. 2024;13(5):398. doi:10.3390/cells13050398 

Chu ECP, Trager RJ, Lee LYK, Niazi IK. A retrospective analysis of the incidence of severe adverse events among 
recipients of chiropractic spinal manipulative therapy. Sci Rep. 2023;13(1):1254. doi:10.1038/s41598-023-28520-
4 

Church EW, Sieg EP, Zalatimo O, Hussain NS, Glantz M, Harbaugh RE. Systematic review and meta-analysis of 
chiropractic care and cervical artery dissection: No evidence for causation. Cureus. 2016;8(2):e498. 
doi:10.7759/cureus.498 

Commission on Professional and Hospital Activities. H-ICDA: Hospital Adaptation of ICDA. 2nd ed. Vols. 1–2. Ann 
Arbor (MI): Commission on Professional and Hospital Activities; 1973. 

Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of corticosteroid injections and other injections for 
management of tendinopathy: a systematic review of randomised trials. Lancet. 2010;376(9754):1751-1767. 
doi:10.1016/S0140-6736(10)61160-9 

Cooray S, Deng A, Dong T, AI Ghazal Hammouche S, Quansah M, Tsigarides J, Fuggle N. Artificial Intelligence in 
musculoskeletal medicine: A scoping review. TouchImmunology. 2024 Jul 5;3(2):15-23. Available from: 
https://www.touchimmunology.com/musculoskeletal-diseases/journal-articles/artificial-intelligence-in-
musculoskeletal-medicine-a-scoping-review/#article-information 

Corp N, Mansell G, Stynes S, Wynne-Jones G, Morsø L, Hill JC, van der Windt DA. Evidence-based treatment 
recommendations for neck and low back pain across Europe: a systematic review of guidelines. European Journal 
of Pain. 2021;25(2):275–295. doi:10.1002/ejp.1679 

Côté P, Wong JJ, Sutton DA, Shearer HM, Mior S, Randhawa K, Ameis A, et al. Management of neck pain and 
associated disorders: a clinical practice guideline from the Ontario Protocol for Traffic Injury Management 
(OPTIMa) Collaboration. European Spine Journal. 2016;25(7):2000–2022. doi:10.1007/s00586-016-4467-7 

Cruess RL, Cruess SR, Steinert Y, editors. Teaching medical professionalism: Supporting the development of a 
professional identity. 2nd ed. Cambridge: Cambridge University Press; 2016. doi:10.1017/CBO9781316178485 

Dagenais S, Ogunseitan O, Haldeman S, Wooley JR, Newcomb RL. Side effects and adverse events related to 
intraligamentous injection of sclerosing solutions (prolotherapy) for back and neck pain: a survey of practitioners. 
Archives of Physical Medicine and Rehabilitation. 2006 Jul;87(7):909-13. doi:10.1016/j.apmr.2006.03.017 

Debette S, Leys D. Cervical-artery dissections: predisposing factors, diagnosis, and outcome. Lancet Neurol. 
2009;8(7):668-678. doi:10.1016/S1474-4422(09)70110-5 

Degenhardt BF, Johnson JC, Brooks WJ, Norman L. Characterizing adverse events reported immediately after 
osteopathic manipulative treatment. J Am Osteopath Assoc. 2018 Mar;118(3):141-149. 
doi:10.7556/jaoa.2018.033 

Dittrich R, Rohsbach D, Heidbreder A, Heuschmann P, Nassenstein I, Bachmann R, Ringelstein EB, Kuhlenbäumer 
G, Nabavi DG. Mild mechanical traumas are possible risk factors for cervical artery dissection. Cerebrovasc Dis. 
2007;23(4):275-281. doi:10.1159/000098327 

https://www.touchimmunology.com/musculoskeletal-diseases/journal-articles/artificial-intelligence-in-musculoskeletal-medicine-a-scoping-review/#article-information
https://www.touchimmunology.com/musculoskeletal-diseases/journal-articles/artificial-intelligence-in-musculoskeletal-medicine-a-scoping-review/#article-information


BIBLIOGRAPHY | 113 
 

 

Domenicucci M, Ramieri A, Salvati M, Brogna C, Raco A. Cervicothoracic epidural hematoma after chiropractic 
spinal manipulation therapy: Case report and review of the literature. J Neurosurg Spine. 2007;7(5):571–574. 
doi:10.3171/SPI-07/11/571 

Dommerholt J, Fernández-de-las-Peñas C, editors. Trigger Point Dry Needling: An Evidence and Clinical-Based 
Approach. 1st ed. Edinburgh: Elsevier; 2013 

Dommerholt J. Dry needling — peripheral and central considerations. J Man Manip Ther. 2011;19(4):223-237. 
doi:10.1179/2042618611Y.0000000027 

Donovan JS, Kerber CW, Donovan WH, Marshall LF. Development of spontaneous intracranial hypotension 
concurrent with grade IV mobilization of the cervical and thoracic spine: a case report. Arch Phys Med Rehabil. 
2007;88(11):1472-1473. doi:10.1016/j.apmr.2007.08.111 

Dorman TA. Prolotherapy: a survey. J Orthop Med. 1993;15(2):49–50. doi:10.1080/1355297X.1993.11719720 

Douryang M, Pillay L, Mkumbuzi NS, Foti C. The World Health Organization’s Rehabilitation 2030 vision: an 
African perspective. Front Rehabil Sci. 2024;5:1442626. doi:10.3389/fresc.2024.1442626 

Dunning J, Butts R, Mourad F, Young I, Flannagan S, Perreault T. Dry needling: a literature review with 
implications for clinical practice guidelines. Physical Therapy Reviews. 2014;19(4):252–265. 
doi:10.1179/108331913X13844245102034 

Dvořák J, Loustalot D, Baumgartner H, Antinnes JA. Frequency of complications of manipulation of the spine: A 
survey among the members of the Swiss Medical Society of Manual Medicine. European Spine Journal. 
1993;2(3):136-139. doi:10.1007/BF00301410 

Eder M, Tilscher H. Chirotherapie – Vom Befund zur Behandlung. Stuttgart: Hippokrates Verlag; 1988. 239 p. 
ISBN: 3-7773-0838-2. 

Epstein RM, Krasner MS. Physician resilience: what it means, why it matters, and how to promote it. Acad Med. 
2013;88(3):301–3. doi:10.1097/ACM.0b013e318280cff0 

Ernst E. Adverse effects of spinal manipulation: a systematic review. J R Soc Med. 2007;100(7):330–338. 
doi:10.1177/014107680710000716 

Ernst E. Deaths after chiropractic: a review of published cases. Int J Clin Pract. 2010 Aug;64(8):1162-5. 
doi:10.1111/j.1742-1241.2010.02393.x 

Ernst E. Life-threatening complications of spinal manipulation. Stroke. 2001;32(3):809-10. 
doi:10.1161/01.STR.32.3.809 

Ernst E. Prospective investigations into the safety of spinal manipulation. J Pain Symptom Manage. 
2001;21(3):238-242. doi:10.1016/S0885-3924(00)00262-1 

European Credit Transfer and Accumulation System (ECTS). European Commission. Available from: 
https://education.ec.europa.eu/education-levels/higher-education/inclusive-and-connected-higher-
education/european-credit-transfer-and-accumulation-system 

European Scientific Society of Manual Medicine (ESSOMM). Download for all the visitors [Internet]. Available 
from: https://www.essomm.eu/2269 

European Scientific Society of Manual Medicine (ESSOMM). UEMS training requirement for manual medicine 
competence. 2022. Available from: 
https://www.essomm.eu/file/repository/UEMS_Training_Requirement_for_Manual_Medicine_Competence.pdf 

European Union. Directive 2011/24/EU of the European Parliament and of the Council of 9 March 2011 on the 
application of patients’ rights in cross-border healthcare. Official Journal of the European Union. 2011 Apr 4;L 
88:45–65. doi:10.3000/17252555.L_2011.088.eng . Available from: https://eur-lex.europa.eu/eli/dir/2011/24/oj 

Ewart D, Sowerby C, Yang S, et al. Dextrose prolotherapy for musculoskeletal pain: a systematic review. 
Washington (DC): Evidence Synthesis Programme, Health Systems Research, Office of Research and 
Development, Department of Veterans Affairs; 2024. (VA ESP Project #09-009). Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK611427/ 

International Federation for Manual/Musculoskeletal Medicine (FIMM). FIMM Policy & Mission: accepted by the 
FIMM General Assembly 2005. FIMM Policy Committee; 2005. Available from: https://www.fimm-
online.com/file/repository/fimm_policy_and_mission_e.pdf 

International Federation for Manual/Musculoskeletal Medicine (FIMM) Education Committee. Syllabus for the 
Core Curriculum for Manual Medicine (Core of Musculoskeletal Medicine). 2nd ed. Ratified by FIMM General 
Assembly; 2005. Available from: https://www.fimm-
online.com/file/repository/curriculum_manual_2nd_edition.pdf 

https://education.ec.europa.eu/education-levels/higher-education/inclusive-and-connected-higher-education/european-credit-transfer-and-accumulation-system?utm_source=chatgpt.com
https://education.ec.europa.eu/education-levels/higher-education/inclusive-and-connected-higher-education/european-credit-transfer-and-accumulation-system?utm_source=chatgpt.com
https://www.essomm.eu/2269?utm_source=chatgpt.com
https://www.essomm.eu/file/repository/UEMS_Training_Requirement_for_Manual_Medicine_Competence.pdf
https://eur-lex.europa.eu/eli/dir/2011/24/oj
https://www.ncbi.nlm.nih.gov/books/NBK611427/?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/fimm_policy_and_mission_e.pdf
https://www.fimm-online.com/file/repository/fimm_policy_and_mission_e.pdf
https://www.fimm-online.com/file/repository/curriculum_manual_2nd_edition.pdf?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/curriculum_manual_2nd_edition.pdf?utm_source=chatgpt.com


BIBLIOGRAPHY | 114 
 

 

Faigaux E, Joder Ch, Lauper M, Wangler M, Wohlhauser I, Zaugg B, et al. LOCES II – Catalogue for Postgraduate 
Chiropractic Training. Final Draft January 2006. Bern: Swiss Chiropractic Institute (SCI); 2006. Available from: 
https://loces2.iml.unibe.ch/pdf/Loces_II.pdf 

Fernández-de-Las-Peñas C. Trigger point dry needling for the treatment of myofascial pain syndrome: current 
perspectives. J Pain Res. 2019;12:2155-2165. doi:10.2147/JPR.S154728 

Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams B, Riley JL III. Sex, gender, and pain: A review of recent 
clinical and experimental findings. J Pain. 2009;10(5):447–485. doi:10.1016/j.jpain.2008.12.001 

FIMM Scientific Committee. Reproducibility and validity studies of diagnostic procedures in 
manual/musculoskeletal medicine: protocol formats. 3rd ed. Patijn J, editor. Brussels (Belgium): International 
Federation for Manual/Musculoskeletal Medicine (FIMM); 2004. Available from: https://www.fimm-
online.com/file/repository/reproduciblity_validity.pdf 

Foucault M. The Birth of the Clinic: An Archaeology of Medical Perception. London: Routledge; 2003. 
doi:10.4324/9780203715109 

Franke H, Franke JD, Fryer G. Osteopathic manipulative treatment for chronic nonspecific neck pain: a systematic 
review and meta-analysis. Int J Osteopath Med. 2015;18(4):255-267. doi:10.1016/j.ijosm.2015.05.002 

Franke H, Franke JD, Fryer G. Osteopathic manipulative treatment for nonspecific low back pain: a systematic 
review and meta-analysis. BMC Musculoskelet Disord. 2014;15:286. doi:10.1186/1471-2474-15-286. 

Freedman KB, Bernstein J. The adequacy of medical school education in musculoskeletal medicine. J Bone Joint 
Surg Am. 1998 Oct;80(10):1421-7. doi:10.2106/00004623-199810000-00003 

Furlan AD, Yazdi F, Tsertsvadze A, Gross A, van Tulder M, Santaguida L, et al. A systematic review and meta-
analysis of efficacy, cost-effectiveness, and safety of selected complementary and alternative medicine for neck 
and low-back pain. Evid Based Complement Alternat Med. 2012;2012:953139. doi:10.1155/2012/953139 

Galen. Method of medicine. Johnston I, Horsley GHR, translators and editors. 3 vols. Cambridge (MA): Harvard 
University Press; 2011. (Loeb Classical Library 516–518). Vol. 1 ISBN 978-0-674-99652-6; Vol. 2 ISBN 978-0-674-
99679-3; Vol. 3 ISBN 978-0-674-99680-9. 

Gattie E, Cleland JA, Snodgrass SJ. Effectiveness and safety of dry needling for myofascial trigger points: a 
systematic review and meta-analysis. J Orthop Sports Phys Ther. 2021;51(7):341–353. 
doi:10.2519/jospt.2021.10301 

Gautschi R. Manual Trigger Point Therapy: Recognizing, Understanding, and Treating Myofascial Pain and 
Dysfunction. Stuttgart: Thieme; 2019. Available from: https://shop.thieme.de/en/Manual-Trigger-Point-
Therapy/9783132202917 

General Medical Council. Maintaining personal and professional boundaries [Internet]. London: GMC; 2024 [cited 
2025 Nov 4]. Available from: https://www.gmc-uk.org/professional-standards/the-professional-
standards/maintaining-personal-and-professional-boundaries 

Gevers-Montoro C, Provencher B, Campeau M, Normand MC, Piché M. Reduction of chronic primary low back 
pain by spinal manipulative therapy is accompanied by decreases in segmental mechanical hyperalgesia and pain 
catastrophizing: A randomized placebo-controlled dual-blind mixed experimental trial. J Pain. 2024;25(8):104500. 
doi:10.1016/j.jpain.2024.01.005 

Gillon R. Ethics needs principles—four can encompass the rest—and respect for autonomy should be ‘first among 
equals’. J Med Ethics. 2003;29(5):307-312. doi:10.1136/jme.29.5.307 

Goh SL, Jaafar Z, Gan YN, et al. 2021. Efficacy of prolotherapy in comparison to other therapies for chronic soft 
tissue injuries: a systematic review and network meta-analysis. PLOS ONE 16(5):e0252204. 
doi:10.1371/journal.pone.0252204 

Gohlman WE. The life of Ibn Sina: a critical edition and annotated translation. Albany (NY): State University of 
New York Press; 1974. ISBN: 0-87395-226-X. 

Gorrell LM, Anekar AA, Ferreira GE, et al. Reporting of adverse events associated with spinal manipulation in 
randomised clinical trials: an updated systematic review. BMJ Open. 2023;13(5):e067526. doi:10.1136/bmjopen-
2022-067526 

Gorrell LM, Brown BT, Engel R, Lystad RP. Reporting of adverse events associated with spinal manipulation in 
randomised clinical trials: an updated systematic review. BMJ Open. 2023;13(5):e067526. doi:10.1136/bmjopen-
2022-067526 

Gorrell LM, Engel RM, Brown B, Lystad RP. The reporting of adverse events following spinal manipulation in 
randomized clinical trials: a systematic review. Spine J. 2016;16(9):1143-1151. doi:10.1016/j.spinee.2016.04.015 

https://loces2.iml.unibe.ch/pdf/Loces_II.pdf?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/reproduciblity_validity.pdf?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/reproduciblity_validity.pdf?utm_source=chatgpt.com
https://shop.thieme.de/en/Manual-Trigger-Point-Therapy/9783132202917
https://shop.thieme.de/en/Manual-Trigger-Point-Therapy/9783132202917
https://www.gmc-uk.org/professional-standards/the-professional-standards/maintaining-personal-and-professional-boundaries?utm_source=chatgpt.com
https://www.gmc-uk.org/professional-standards/the-professional-standards/maintaining-personal-and-professional-boundaries?utm_source=chatgpt.com


BIBLIOGRAPHY | 115 
 

 

Gouveia LO, Castanho P, Ferreira JJ. Safety of chiropractic interventions: a systematic review. Spine (Phila Pa 
1976). 2009 May 15;34(11):E405-E413. doi:10.1097/BRS.0b013e3181a16d63 

Gross AR, Hoving JL, Haines TA, Goldsmith CH, Kay T, Aker P, Bronfort G; Cervical Overview Group. Manipulation 
and mobilization for mechanical neck disorders. Cochrane Database of Systematic Reviews. 2004;(1):CD004249. 
doi:10.1002/14651858.CD004249.pub2 

Guidelines on basic training and safety – Version 3.1. 2013 International Federation for Manual/Musculoskeletal 
Medicine (FIMM), RehaClinic Baden, Bäderstrasse 16, CH-5400 Baden, Switzerland. 
Available at: https://www.fimm-online.com/file/repository/guidelines_on_basic_training_and_safety_3_1.pdf 

Hackett GS, Hemwall GA, Montgomery GA. Ligament and tendon relaxation treated by prolotherapy. 5th ed. Oak 
Park (IL): Gustav A. Hemwall; 1993 

Hakata S, Muneshige H, Ikehata K. Diagnosis and treatment of low back pain using arthrokinematic approach 
(AKA). In: Yanagida H, Hanaoka K, Yuge O, editors. Management of pain: a world perspective, Tokyo, Japan, July 
12–13, 2000. Bologna: Monduzzi Editore; 2000. p. 21–25. ISBN: 978-8832307122. Available from: 
https://catalog.nlm.nih.gov/discovery/fulldisplay/alma999650243406676/01NLM_INST%3A01NLM_INST 

Hakata S, Sumita K. Heisei 7 nendo AKA Kenkyūkai Hōkokusho [1995 AKA Research Group Report]. Tokyo: 
Japanese Ministry of Health and Welfare; 1995. Japanese. Available from: https://www.aka-
japan.gr.jp/bunken.html 

Haldeman S, Carey P, Townsend M, Papadopoulos C. Arterial dissections following cervical manipulation: the 
chiropractic experience. CMAJ. 2001;165(7):905–906. Available from: 
https://pubmed.ncbi.nlm.nih.gov/11599329/ 

Haldeman S, Kohlbeck FJ, McGregor M. Unpredictability of cerebrovascular ischemia associated with cervical 
spine manipulation therapy: a review of sixty-four cases after cervical spine manipulation. Spine. 2002;27(1):49-
55. doi:10.1097/00007632-200201010-00012 

Halle JS, Chopra AK, Gosselin LE, Joanisse S, Boulanger P. Pertinent dry needling considerations for minimizing 
adverse effects – Part 2. J Man Manip Ther. 2016;24(2):88-98. doi:10.1179/2042618615Y.0000000011 

Haneline MT, Lewkovich GN. An analysis of the etiology of cervical artery dissections: 1994–2003. J Manipulative 
Physiol Ther. 2005 Oct;28(8):617-622. doi:10.1016/j.jmpt.2005.08.016 

Haneline MT. Evidence-based chiropractic practice. Sudbury, MA: Jones & Bartlett; 2006. ISBN: 978-0763735715. 

Hassan F, Trebinjac S, Murrell WD, Maffulli N. The effectiveness of prolotherapy in treating knee osteoarthritis in 
adults: a systematic review. Br Med Bull. 2017;122(1):91-108. doi:10.1093/bmb/ldx006 

Haynes MJ, Vincent K, Fischhoff C, Bremner AP, Lanlo O, Hankey GJ. Assessing the risk of stroke from neck 
manipulation: A systematic review. Int J Clin Pract. 2012;66(7):657–663. doi:10.1111/j.1742-1241.2012.02904.x 

Hecimovich M, Volet S. Simulated learning in musculoskeletal assessment and rehabilitation education: 
comparing the effect of a simulation-based learning activity with a peer-based learning activity. BMC Med Educ. 
2014;14:253. doi:10.1186/s12909-014-0253-6 

Hensel KL, Roane BM, Chaphekar AV, Smith-Barbaro P. PROMOTE Study: Safety of osteopathic manipulative 
treatment during the third trimester by labor and delivery outcomes. J Am Osteopath Assoc. 2016;116(11):698-
703. doi:10.7556/jaoa.2016.140 

Herzog W, Leonard TR, Symons B, Tang C, Wuest S. Vertebral artery strains during high-speed, low-amplitude 
cervical spinal manipulation. Journal of Electromyography and Kinesiology. 2012;22(5):740–746. 
doi:10.1016/j.jelekin.2012.03.005 

Heyll U. Die Handgriffe Otto Nägeli. Schweiz Ärzteztg. 2005;86(36):2101-2104 

Hidalgo B, Hall T, Bossert J, Dugeny A, Cagnie B, Pitance L. The efficacy of manual therapy and exercise for 
treating non-specific neck pain: a systematic review. J Back Musculoskelet Rehabil. 2017;30(6):1149-1169. 
doi:10.3233/BMR-169615 

Hincapié CA, Cassidy JD, Côté P, Carroll LJ, Hogg-Johnson S, Boyle E. Chiropractic care and risk for acute lumbar 
disc herniation: a population-based self-controlled case series study. Eur Spine J. 2018 Nov;27(11):2793–2802. 
doi:10.1007/s00586-017-5121-y 

Hippocrates. Hippocrates. With an English Translation. Translated by Withington ET. Cambridge (MA): Harvard 
University Press; 1928. Available from: https://viaf.org/viaf/44393966/ 

Huisman PA, Speksnijder CM, de Wijer A. The effect of thoracic spine manipulation on pain and disability in 
patients with non-specific neck pain: a systematic review. Disabil Rehabil. 2013;35(20):1677-1685. 
doi:10.3109/09638288.2012.751134 

https://www.fimm-online.com/file/repository/guidelines_on_basic_training_and_safety_3_1.pdf?utm_source=chatgpt.com
https://catalog.nlm.nih.gov/discovery/fulldisplay/alma999650243406676/01NLM_INST%3A01NLM_INST?utm_source=chatgpt.com
https://www.aka-japan.gr.jp/bunken.html?utm_source=chatgpt.com
https://www.aka-japan.gr.jp/bunken.html?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/11599329/?utm_source=chatgpt.com
https://viaf.org/viaf/44393966/


BIBLIOGRAPHY | 116 
 

 

Humphreys BK. Possible adverse events in children treated by manual therapy: a review. Chiropr Osteopat. 
2010;18:12. doi:10.1186/1746-1340-18-12 

Hurwitz EL, Carragee EJ, van der Velde G, Carroll LJ, Nordin M, Guzman J, Peloso PM, Holm LW, Côté P, Hogg-
Johnson S, Cassidy JD, Haldeman S. Treatment of neck pain: noninvasive interventions. Spine. 2008;33(4 
Suppl):S123-S152. doi:10.1097/BRS.0b013e3181644b1d 

Hutting N, de Zoete A, Moloney N, Coppieters M, Farrell SF. Considerations to improve the safety of cervical 
spine manual therapy. Musculoskelet Sci Pract. 2018;33:41-45. doi:10.1016/j.msksp.2017.11.006 

Institute of Medicine (US) Committee to Design a Strategy for Quality Review and Assurance in Medicare. 
Medicare: a strategy for quality assurance. Vols. 1–2. Washington (DC): National Academies Press; 1990. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK233958/ 

International Federation for Manual/Musculoskeletal Medicine (FIMM). FIMM News. 2008;17(1). Available from: 
https://www.fimm-online.com/file/repository/fimm_news_2008_1_v1_3.pdf 

Joo S, Kim J, Lee Y, Song C. The biomechanical analysis of magnitude and direction of force by different 
techniques of thoracic spinal manipulation. BioMed Research International. 2020;2020:8928071. 
doi:10.1155/2020/8928071 

Kawchuk GN, Herzog W, Leonard T, Vasek A, Stemper D, O’Connor S. Determining the forces and strains in the 
vertebral artery during spinal manipulative therapy. J Manipulative Physiol Ther. 2003;26(9):588-596. 
doi:10.1016/S0161-4754(03)00136-3 

Kearns GA, Brismée J-M, Riley SP, Wang-Price S, Denninger T, Vugrin M. Lack of standardization in dry needling 
dosage and adverse event documentation limits outcome and safety reports: a scoping review of randomized 
clinical trials. J Man Manip Ther. 2023;31(2):72-83. doi:10.1080/10669817.2022.2077516 

Kerry R, Taylor AJ. Cervical arterial dysfunction: knowledge and reasoning for manual physical therapists. Man 
Ther. 2006;11(4):243–252. doi:10.1016/j.math.2006.02.007 

Keter DL, Bialosky JE, Brochetti K, Courtney CA, Funabashi M, Karas S, et al. The mechanisms of manual therapy: a 
living review of systematic, narrative, and scoping reviews. PLoS One. 2025 Mar 18;20(3):e0319586. 
doi:10.1371/journal.pone.0319586 

Kietrys DM, Palombaro KM, Azzaretto E, Hubler R, Schaller B, Schlussel JM, et al. Effectiveness of trigger point dry 
needling for musculoskeletal pain: A systematic review. J Orthop Sports Phys Ther. 2013;43(9):620-634. 
doi:10.2519/jospt.2013.4668 

Killingmo RM, Birkemo S, Grotle M, Storheim K. Modifiable prognostic factors of high societal costs among 
people on sick leave due to musculoskeletal disorders: a 4-year longitudinal study. BMJ Open. 
2024;14(3):e080567. doi:10.1136/bmjopen-2023-080567 

Kim AR, Yoon YJ, Cho YS, Lee H, Lee J, et al. The effect of NSAID use on dextrose prolotherapy in patients with 
knee osteoarthritis: a prospective case series. Clin Med Insights Arthritis Musculoskelet Disord. 
2025;18:11795441251330313. doi:10.1177/11795441251330313 

Koes BW, van Tulder MW, Thomas S. Diagnosis and treatment of low back pain. BMJ. 2006;332(7555):1430-4. 
doi:10.1136/bmj.332.7555.1430 

Kohler R. Nicolas Andry de Bois-Regard (Lyon 1658–Paris 1742): the inventor of the word “orthopaedics” and the 
father of parasitology. J Child Orthop. 2010;4(4):349-55. doi:10.1007/s11832-010-0255-9 

Korthals-de Bos IBC, Hoving JL, van Tulder MW, Rutten-van Mölken MPMH, Adèr HJ, de Vet HCW, Koes BW, 
Vondeling H, Bouter LM. Cost effectiveness of physiotherapy, manual therapy, and general practitioner care for 
neck pain: economic evaluation alongside a randomised controlled trial. BMJ. 2003;326(7395):911–4. 
doi:10.1136/bmj.326.7395.911 

Kranenburg HA, Schmitt MA, Puentedura EJ, Luijckx GJ, van der Schans CP. Adverse events associated with the 
use of cervical spine manipulation or mobilization and patient characteristics: a systematic review. Musculoskelet 
Sci Pract. 2017;28:32–38. doi:10.1016/j.msksp.2017.01.009 

Krey D, Borstad JD. Radial nerve palsy following dry needling: a case report. BMJ Case Rep. 2018;2018:bcr-2018-
226585. doi:10.1136/bcr-2018-226585 

(Muster-)Kursbuch Manuelle Medizinn (2018). Auf der Grundlage der (Muster-)Weiterbildungsordnung 2018. 
Available from: 
https://www.bundesaerztekammer.de/fileadmin/user_upload/BAEK/Themen/Aus-Fort-
Weiterbildung/Weiterbildung/Kursbuecher/2018/20220217_18_MKB_ManuelleMedizin.pdf 

https://www.ncbi.nlm.nih.gov/books/NBK233958/?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/fimm_news_2008_1_v1_3.pdf
https://www.bundesaerztekammer.de/fileadmin/user_upload/BAEK/Themen/Aus-Fort-Weiterbildung/Weiterbildung/Kursbuecher/2018/20220217_18_MKB_ManuelleMedizin.pdf
https://www.bundesaerztekammer.de/fileadmin/user_upload/BAEK/Themen/Aus-Fort-Weiterbildung/Weiterbildung/Kursbuecher/2018/20220217_18_MKB_ManuelleMedizin.pdf


BIBLIOGRAPHY | 117 
 

 

Lee TH, Chen CF, Lee TC, Lee HL, Lu CH. Acute thoracic epidural hematoma following spinal manipulative therapy: 
case report and review of the literature. Clin Neurol Neurosurg. 2011;113(7):575-577. 
doi:10.1016/j.clineuro.2011.02.006 

Li L, Luo G, editors. Xiao’er tuina mijue yu Xiao’er tuina zhilü (小兒推拿秘訣與小兒推拿直錄). Hong Kong: The 
Commercial Press (Hong Kong) Ltd; 2025. 208 p. ISBN: 978-962-07-3475-5. 
Available from: 
https://www.cmdevfund.hk/media/0iijcws0/%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%A7%98%E8
%A8%A3-%E5%8F%8A-%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%9B%B4%E9%8C%84.pdf 

Lim TH, et al. Nonpharmacological spine pain management in clinical practice guidelines: a systematic review 
using AGREE II and AGREE-REX tools. J Orthop Sports Phys Ther. 2024 Nov 4. doi:10.2519/jospt.2024.12729 

Liu M, Rong J, An X, Li Y, Min Y, Yuan G, Yang Y, Li M. Global, regional, and national burden of musculoskeletal 
disorders, 1990–2021: An analysis of the Global Burden of Disease Study 2021 and forecast to 2035. Front Public 
Health. 2025;13:1562701. doi:10.3389/fpubh.2025.1562701 

Liu S, Kelliher L. Physiology of pain—a narrative review on the pain pathway and its application in the pain 
management. Dig Med Res. 2022;5:56. doi:10.21037/dmr-21-100 

Locher H, Terrier B, von Heymann W, Habring M, Beyer L, Lechner A. European core curriculum “Manual 
Medicine”: methodical recommendations and contents for the European postgraduate training and qualification 
for the additional competence Manual Medicine for European specialists. Manuelle Medizin. 2018;56(5):348-358. 
doi:10.1007/s00337-018-0453-y 

Locher H. Manuelle Medizin, manuelle Therapie: Grundlagen, Wirkmechanismen, Indikationen und Evidenz. 
Unfallchirurg. 2021;124(5):433-445. doi:10.1007/s00113-021-01004-8 

Luomajoki H, Kool J, de Bruin ED, Airaksinen O. Movement control tests of the low back: evaluation of the 
difference between patients with low back pain and healthy controls. BMC Musculoskelet Disord. 2008;9:170. 
doi:10.1186/1471-2474-9-170 

MacPherson F, Collins J. Adverse events in acupuncture: an updated systematic review. Eur J Integr Med. 
2022;50:102–156. doi:10.1016/j.eujim.2022.102156 

Martín-Pintado-Zugasti A, Rodríguez-Fernández ÁL, Calderón-Soto C, Beltrán-Alacreu H, Fernández-Carnero J, 
Ortega-Santiago R. Post-needling soreness after myofascial trigger point dry needling: current status and future 
research. J Bodyw Mov Ther. 2018;22(4):941–947. doi:10.1016/j.jbmt.2018.02.012 

Martins WR, Blasczyk JC, Aparecida da Silva Santos J, Trevisan ME, Crippa GE, Ferreira DM, et al. 
Efficacy of musculoskeletal manual approach in the treatment of temporomandibular joint disorder: a systematic 
review with meta-analysis. Manual Therapy. 2016;21:10-17. doi:10.1016/j.math.2015.06.009 

Marx P, Püschmann H, Haferkamp G, Busche T, Neu J. Manipulationsbehandlung der HWS und Schlaganfall. 
Fortschr Neurol Psychiatr. 2009;77(2):83-90. doi:10.1055/s-0028-1109083 

Mašić I, Miokovic M, Muhamedagić B. Evidence based medicine – new approaches and challenges. Acta Inform 
Med. 2008;16(4):219–225. doi:10.5455/aim.2008.16.219-225 

McDevitt A, Young J, Mintken PE, Cleland JA. Regional interdependence and manual therapy directed at the 
thoracic spine. J Man Manip Ther. 2015;23(3):139-146. doi:10.1179/2042618615Y.0000000005 

McLain RF, Pickar JG. Mechanoreceptor endings in human thoracic and lumbar facet joints. Spine (Phila Pa 1976). 
1998 Jan 15;23(2):168–73. doi:10.1097/00007632-199801150-00004 

Medical Board of Australia. Guidelines: Sexual boundaries in the doctor-patient relationship [Internet]. 
Melbourne: MBA/AHPRA; 2018 [cited 2025 Nov 4]. Available from: 
https://www.medicalboard.gov.au/documents/default.aspx?record=WD18/26658&dbid=AP&chksum=wBzP8118
qp3Bhhamf%2BIrSw%3D%3D 

Medlock L, Sekiguchi K, Hong S, Dura-Bernal S, Lytton WW, Prescott SA. Multiscale computer model of the spinal 
dorsal horn reveals changes in network processing associated with chronic pain. J Neurosci. 2022;42(15):3133–
3149. doi:10.1523/JNEUROSCI.1199-21.2022 

Mennell JM. Joint pain: diagnosis and treatment using manipulative techniques. Boston (MA): Little, Brown & Co.; 
1964. xii, 178 p. ISBN: 0031656668 (9780031656667); also listed as 0316566683 (9780316566681). 

Mercado L. Instituciones para el aprovechamiento y examen de los algebristas. Salamanca: Real Academia de 
Medicina de Salamanca; 1977. Available from: https://resdi.net/wp-content/uploads/2013/09/resdi-vol-7.pdf 

Michaleff ZA, Lin CWC, Maher CG, van Tulder MW. Spinal manipulation epidemiology: systematic review of cost-
effectiveness studies. J Electromyogr Kinesiol. 2012 Oct;22(5):655-662. doi:10.1016/j.jelekin.2012.02.011 

https://www.cmdevfund.hk/media/0iijcws0/%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%A7%98%E8%A8%A3-%E5%8F%8A-%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%9B%B4%E9%8C%84.pdf?utm_source=chatgpt.com
https://www.cmdevfund.hk/media/0iijcws0/%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%A7%98%E8%A8%A3-%E5%8F%8A-%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%9B%B4%E9%8C%84.pdf?utm_source=chatgpt.com
https://www.medicalboard.gov.au/documents/default.aspx?record=WD18/26658&dbid=AP&chksum=wBzP8118qp3Bhhamf%2BIrSw%3D%3D
https://www.medicalboard.gov.au/documents/default.aspx?record=WD18/26658&dbid=AP&chksum=wBzP8118qp3Bhhamf%2BIrSw%3D%3D
https://resdi.net/wp-content/uploads/2013/09/resdi-vol-7.pdf?utm_source=chatgpt.com


BIBLIOGRAPHY | 118 
 

 

Mikhail J, Funabashi M, Sobczak S, Descarreaux M, Pagé I. Investigation of the factors influencing spinal 
manipulative therapy force transmission through the thorax: a cadaveric study. Chiropr Man Ther. 2023;31:24. 
doi:10.1186/s12998-023-00493-1 

Miley ML, Wellik KE, Wingerchuk DM, Demaerschalk BM. Does cervical manipulative therapy cause vertebral 
artery dissection and stroke? Neurologist. 2008;14(1):66-73. doi:10.1097/NRL.0b013e318164e53d 

Ministry of Health of the Russian Federation. Order No. 337 of 27 August 1999 “On the nomenclature of 
specialties in healthcare institutions of the Russian Federation”. Available from: 
https://normativ.kontur.ru/document?documentId=57066&moduleId=1 

Ministry of Health of the Russian Federation. Order No. 365 of 10 December 1997 “On the introduction of the 
specialty ‘Manual Therapy’ into the nomenclature of medical and pharmaceutical specialties”. Available from: 
https://roszdravnadzor.gov.ru/i/upload/images/2017/5/4/1493894204.73715-1-28362.rtf 

Minnucci G, Rushton A, Hing W, Navarro-Santana MJ, Carvalho de Abreu DC, Damiani C, Lee R. Benefits and 
harms of cervical spinal manipulation for neck pain: a systematic review. J Orthop Sports Phys Ther. 
2023;53(9):510–528. doi:10.2519/jospt.2023.11947 

Mociu S-I, Nedelcu A-D, Lupu A-A, Uzun A-B, Iliescu D-M, Ionescu E-V, Iliescu M-G. Prolotherapy as a regenerative 
treatment in the management of chronic low back pain: a systematic review. Medicina (Kaunas). 
2025;61(9):1588. doi:10.3390/medicina61091588 

Moon TW, Choi TY, Park TY, Lee MS. Chuna therapy for musculoskeletal pain: a systematic review of randomized 
clinical trials in Korean literature. Chin J Integr Med. 2013;19(3):228-232. doi:10.1007/s11655-012-1238-0 

Morath O, Beck M, Taeymans J, Hirschmüller A. Sclerotherapy and prolotherapy for chronic patellar 
tendinopathies: a promising therapy with limited available evidence: a systematic review. J Exp Orthop. 
2020;7:89. doi:10.1186/s40634-020-00303-0 

Moseng T, Vliet Vlieland TPM, Battista S, et al. EULAR recommendations for the non-pharmacological core 
management of hip and knee osteoarthritis: 2023 update. Ann Rheum Dis. 2024;83(6):730-740. doi:10.1136/ard-
2023-225041 

Muñoz M, Dommerholt J, Pérez-Palomares S, Herrero P. Dry needling and antithrombotic drugs. Pain Res Manag. 
2022;2022:7436822. doi:10.1155/2022/7436822 

Naegeli O. Nervenleiden und Nervenschmerzen, ihre Behandlung und Heilung durch Handgriffe. Unveränd. Abdr. 
der 3., teilw. umgearb. u. verm. Aufl. Ulm/Donau: Haug; 1954. Available from: https://d-nb.info/572128152 

Narenthiran P, Granville Smith I, Williams FMK. Does the addition of manual therapy to exercise therapy improve 
pain and disability outcomes in chronic low back pain? A systematic review. J Bodyw Mov Ther. 2024;42:146-152. 
doi:10.1016/j.jbmt.2024.12.004 

National Board of Osteopathic Medical Examiners. Fundamental Osteopathic Medical Competency Domains: 
Guidelines for Osteopathic Medical Licensure and the Practice of Osteopathic Medicine. National Board of 
Osteopathic Medical Examiners; 2011 Jun. Available from: 
https://www.nbome.org/app/uploads/2024/09/FOMCD_2011.pdf 

New York Academy of Medicine, Center for the History of Medicine and Public Health. Edwin Smith Papyrus 
[Internet]. New York: NYAM; 2013–2024. Available from: https://nyamcenterforhistory.org/tag/edwin-smith-
papyrus/ 

New Zealand College of Musculoskeletal Medicine. Specialist training, CAMM and Fellowship [Internet]. Auckland 
(NZ): NZCMM & AFMM; 2022 [cited 2025 Nov 18]. Available from: 
https://www.nzcmm.org.nz/nzamm/fellowship/ 

NHS England. An improvement framework to reduce community musculoskeletal waits while delivering best 
outcomes and experience. London: NHS England; 2023 Jan 10. Publication ref PR2022. Available from: 
https://www.england.nhs.uk/long-read/an-improvement-framework-to-reduce-community-musculoskeletal-
waits-while-delivering-best-outcomes-and-experience/ 

Nielsen SM, Tarp S, Christensen R, Bliddal H, Klokker L, Henriksen M. The risk associated with spinal 
manipulation: an overview of reviews. Syst Rev. 2017;6(1):64. doi:10.1186/s13643-017-0458-y 

Nolet PS, Yu H, Côté P, Meyer AL, Kristman VL, Sutton D, Murnaghan K, Lemeunier N. Reliability and validity of 
manual palpation for the assessment of patients with low back pain: a systematic and critical review. Chiropr 
Man Ther. 2021;29:33. doi:10.1186/s12998-021-00384-3. 

O’Connor E, Coates HM, Yardley IE, Wu AW. Disclosure of patient safety incidents: a comprehensive review. Int J 
Qual Health Care. 2010;22(5):371–379. doi:10.1093/intqhc/mzq042 

https://normativ.kontur.ru/document?documentId=57066&moduleId=1&utm_source=chatgpt.com
https://roszdravnadzor.gov.ru/i/upload/images/2017/5/4/1493894204.73715-1-28362.rtf?utm_source=chatgpt.com
https://d-nb.info/572128152
https://www.nbome.org/app/uploads/2024/09/FOMCD_2011.pdf?utm_source=chatgpt.com
https://nyamcenterforhistory.org/tag/edwin-smith-papyrus/?utm_source=chatgpt.com
https://nyamcenterforhistory.org/tag/edwin-smith-papyrus/?utm_source=chatgpt.com
https://www.nzcmm.org.nz/nzamm/fellowship/?utm_source=chatgpt.com
https://www.england.nhs.uk/long-read/an-improvement-framework-to-reduce-community-musculoskeletal-waits-while-delivering-best-outcomes-and-experience/?utm_source=chatgpt.com
https://www.england.nhs.uk/long-read/an-improvement-framework-to-reduce-community-musculoskeletal-waits-while-delivering-best-outcomes-and-experience/?utm_source=chatgpt.com


BIBLIOGRAPHY | 119 
 

 

Oliphant D. Safety of spinal manipulation in the treatment of lumbar disk herniations: a systematic review and 
risk assessment. J Manipulative Physiol Ther. 2004;27(3):197-210. doi:10.1016/j.jmpt.2003.12.023 

Oppenheim JS, Spitzer DE, Segal DH. Nonvascular complications following spinal manipulation. Spine J. 
2005;5(6):660-666; discussion 666-667. doi:10.1016/j.spinee.2005.08.006 

Paige NM, Miake-Lye IM, Booth MS, Beroes JM, Mardian AS, Dougherty P, et al. Association of spinal 
manipulative therapy with clinical benefit and harm for acute low back pain: a systematic review and meta-
analysis. JAMA. 2017;317(14):1451–1460. doi:10.1001/jama.2017.3086 

Palmer DD. The Chiropractor’s Adjuster: Text-Book of the Science, Art and Philosophy of Chiropractic. Portland 
(OR): Portland Printing House; 1910. Available from: https://www.bknychiro.com/images/DDPalmer_booklet.pdf 

Palmer R, Patijn J. Thoughts Regarding Evidenced Based Medicine. Brussels (BE): Fédération Internationale de 
Médecine Manuelle (FIMM). Available from: https://www.fimm-online.com/file/repository/EBM_v2_e.pdf 

Pankrath N, Nilsson S, Ballenberger N. Adverse events after cervical spinal manipulation – a systematic review 
and meta-analysis of randomized clinical trials. Pain Physician. 2024 May;27(4):185-201. Available from: 
https://pubmed.ncbi.nlm.nih.gov/38805524/ 

Pankrath N, Nilsson S, Ballenberger N. Adverse Events After Cervical Spinal Manipulation—A Systematic Review 
and Meta-Analysis of Randomized Clinical Trials. Pain Physician. 2024 May;27(4):185-201. 
doi:10.36076/ppj.2024.27.185 

Park TY, Moon TW, Cho DC, Lee JH, Ko YS, Hwang EH, et al. An introduction to Chuna manual medicine in Korea: 
History, insurance coverage, education, and clinical research in Korean literature. Integrative Medicine Research. 
2014; 3(2):49–59. doi:10.1016/j.imr.2013.08.001 

Patel N, Patel M, Poustinchian B. Dry needling–induced pneumothorax. J Am Osteopath Assoc. 2019;119(1):59–
62. doi:10.7556/jaoa.2019.010 

Patijn J. Reproducibility protocol for diagnostic procedures in Manual/Musculoskeletal Medicine (Edition 2019). 
Manuelle Medizin. 2019;57:451–479 

Peirs C, Dallel R, Todd AJ. Recent advances in our understanding of the organization of dorsal horn neuron 
populations and their contribution to cutaneous mechanical allodynia. J Neural Transm (Vienna). 
2020;127(4):505-525. doi:10.1007/s00702-020-02159-1 

Puentedura EJ, March J, Anders J, Perez A, Landers MR, Wallmann HW. Safety of cervical spine manipulation: are 
adverse events preventable and are manipulations being performed appropriately? A review of 134 case reports. 
J Man Manip Ther. 2012;20(2):66-74. doi:10.1179/2042618611Y.0000000022 

Puentedura EJ, O’Grady WH. Safety of thrust joint manipulation in the thoracic spine: a systematic review. J Man 
Manip Ther. 2015;23(3):154–161. doi:10.1179/2042618615Y.0000000012 

Puntumetakul R, Pithak R, Namwongsa S, Saiklang P, Boucaut R. The effect of massage technique plus thoracic 
manipulation versus thoracic manipulation on pain and neural tension in mechanical neck pain: a randomized 
controlled trial. J Phys Ther Sci. 2019;31(2):195-201. doi:10.1589/jpts.31.195 

Qiu K, Wang C, Mo X, Yang G, Huang L, Wu Y, et al. The global macroeconomic burden of musculoskeletal 
disorders. Int J Surg. 2025 Jul 22. doi:10.1097/JS9.0000000000003072. Epub ahead of print. 

Rabago D, Best TM, Beamsley M, Patterson J. A systematic review of prolotherapy for chronic musculoskeletal 
pain. Clin J Sport Med. 2005;15(5):376–380. doi:10.1097/01.jsm.0000186685.68661.03 

Reilich P, Gröbli C, Dommerholt J, editors. Myofasziale Schmerzen und Triggerpunkte: Diagnostik und 
evidenzbasierte Therapie. Die Top-30-Muskeln. 2nd ed. München: Elsevier Urban & Fischer; 2018. 368 p. ISBN: 
978-3-437-23097-4 

Rhee BD, Park HK. 임상표현 교육과정개발 (The Process of Developing a Clinical Presentation Curriculum). 

Hanyang Medical Reviews. 2012;32(1):8–16 

Rizzo RRN, Cashin AG, Wand BM, Ferraro MC, Sharma S, Lee H, O’Hagan E, Maher CG, Furlan AD, van Tulder MW, 
et al. Non-pharmacological and non-surgical treatments for low back pain in adults: an overview of Cochrane 
Reviews. Cochrane Database Syst Rev. 2025;1:CD014777. doi:10.1002/14651858.CD014777.pub2 

Rosner AL. Re: Chiropractic Manipulation and Stroke [letter]. Stroke. 2001;32(9):2207-2208. 
doi:10.1161/STR.32.9.2207 

Rossetti AO, Bogousslavsky J. Dissections artérielles et manipulations cervicales. Rev Med Suisse. 
2004;62(2481):963-966. doi:10.53738/REVMED.2004.62.2481.0963 

Rothwell DM, Bondy SJ, Williams JI. Chiropractic manipulation and stroke: a population-based case-control study. 
Stroke. 2001;32(5):1054-1060. doi:10.1161/01.STR.32.5.1054 

https://www.bknychiro.com/images/DDPalmer_booklet.pdf?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/EBM_v2_e.pdf?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/38805524/?utm_source=chatgpt.com


BIBLIOGRAPHY | 120 
 

 

Royal Australian College of General Practitioners (RACGP). The RACGP Curriculum for Australian General Practice 
[Internet]. Melbourne (VIC): RACGP; 2011. ISBN 978-0-86906-328-6. 

Royal College of Physicians and Surgeons of Canada. CanMEDS 2015 Physician Competency Framework: The 
Professional Role. Ottawa: The Royal College of Physicians and Surgeons of Canada; 2015. Available from: 
https://canmeds.royalcollege.ca/en/framework/professional 

Rubinstein SM, de Zoete A, van Middelkoop M, Assendelft WJJ, de Boer MR, van Tulder MW. Benefits and harms 
of spinal manipulative therapy for the treatment of chronic low back pain: systematic review and meta-analysis. 
BMJ. 2019;364:l689. doi:10.1136/bmj.l689 

Rubinstein, S. M., Peerdeman, S. M., van Tulder, M. W., Riphagen, I., & Haldeman, S. (2005). A systematic review 
of the risk factors for cervical artery dissection. Stroke, 36(7), 1575-1580. 
doi:10.1161/01.STR.0000169919.73219.30 

Rushton A, Rivett DA, Carlesso L, Flynn T, Hing W, Kerry R, et al. International framework for examination of the 
cervical region for potential cervical arterial dysfunction prior to orthopaedic manual therapy intervention. Man 
Ther. 2014;19(3):222-8. doi:10.1016/j.math.2013.11.005. 

Sacher R, Wuttke M, Göhmann U, Kayser C, Knabe-Ulner K, Ammermann E, Ammermann M, Krocker B, 
Fünfgeld L, Spittank H, Derlien S, Loudovici-Krug D. Effects of Single Manual Medicine Treatment for Infants with 
Postural and Movement Asymmetries and Positional Preference: A Multicentre Randomised Controlled Trial – 
SMMT for IPMA. Physikalische Medizin – Rehabilitationsmedizin – Kurortmedizin. 2022;32(05):263-272. 
doi:10.1055/a-1704-3494 

Salamh P, Cook C, Reiman MP, Sheets C. Treatment effectiveness and fidelity of manual therapy to the knee: a 
systematic review and meta-analysis. Musculoskeletal Care. 2017;15(3):238-248. doi:10.1002/msc.1166 

Sam N, et al. A Case Series: Effect of Comorbidities on the Outcomes of Prolotherapy Injection for Frozen 
Shoulder Patients. Int Med Case Rep J. 2023;16:257-263. doi:10.2147/IMCRJ.S407723 

Saxler G, Schopphoff E, Quitmann H, Quint U. Spinal manipulative therapy and cervical artery dissections. HNO. 
2005;53(6):563-567. doi:10.1007/s00106-004-1202-1 

Schenker Y, Meisel A. Informed consent in clinical care: practical considerations in the effort to achieve ethical 
goals. JAMA. 2011;305(11):1130-1131. doi:10.1001/jama.2011.333 

Schumacher MR, Swanson C, Wolff S, Orteza R, Aguilar R. Exploring the immediate and short-term effect of 
lumbar spinal manipulation on pressure pain threshold: a randomized controlled trial of healthy participants. 
Chiropractic & Manual Therapies. 2024 May 29;32(1):19. doi:10.1186/s12998-024-00540-5 

Seffinger MA. The safety of osteopathic manipulative treatment (OMT). J Am Osteopath Assoc. 2018 
Mar;118(3):137-138. doi:10.7556/jaoa.2018.031 

Sillevis R, Unum J, Weiss V, Shamus E, Selva-Sarzo F. The effect of a spinal thrust manipulation’s audible pop on 
brain wave activity: a quasi-experimental repeated measure design. PeerJ. 2024;12:e17622. 
doi:10.7717/peerj.17622 

Slater SL, Ford JJ, Richards MC, Taylor NF, Surkitt LD, Hahne AJ. The effectiveness of sub-group specific manual 
therapy for low back pain: a systematic review. Manual Therapy. 2012 Jun;17(3):201-212. 
doi: 10.1016/j.math.2012.01.006 

Smith WS, Johnston SC, Skalabrin EJ, Weaver M, Azari P, Albers GW, Gress DG. Spinal manipulative therapy is an 
independent risk factor for vertebral artery dissection. Neurology. 2003;60(9):1424-1428. 
doi:10.1212/01.WNL.0000063305.61050.E6 

Sony S, Raghunathan K, Singh A, Thomas J, George A. Exploring dextrose prolotherapy in rotator cuff disorders: a 
systematic review and meta-analysis. Indian J Anaesth. 2025;69(9):881-898. PMCID: PMC12377548. PROSPERO 
registration: CRD42024520747. 

Sozio MS, Cave M. Boerhaave’s syndrome following chiropractic manipulation. Am Surg. 2008 May;74(5):428-9. 
PMID: 18481501 

Stevinson C, Ernst E. Risks associated with spinal manipulation. Am J Med. 2002;112(7):566-571. 
doi:10.1016/S0002-9343(02)01068-9 

Stevinson C, Honan W, Cooke B, Ernst E. Neurological complications of cervical spine manipulation. J R Soc Med. 
2001 Mar;94(3):107-110. doi:10.1177/014107680109400302 

Suryadi T, Rahmadian N, Putra EA, Suryadi A. Dextrose prolotherapy for supraspinatus partial tear: A case report. 
J Med Univ Santo Tomas. 2022;6(1):54–60. doi:10.35460/2546-1621.2022-0054 

Swait G, Finch R. What are the risks of manual treatment of the spine? A scoping review for clinicians. Chiropr 
Man Ther. 2017;25:37. doi:10.1186/s12998-017-0168-8 

https://canmeds.royalcollege.ca/en/framework/professional


BIBLIOGRAPHY | 121 
 

 

Symons BP, Leonard T, Herzog W. Internal forces sustained by the vertebral artery during spinal manipulative 
therapy. J Manipulative Physiol Ther. 2002;25(8):504-10. doi:10.1067/mmt.2002.127076 

Taşkaya B, Taşkent İ, Çakıllı M, Yılmaz Ö. The effect of manual therapy on psychological factors and quality of life 
in lumbar disc herniation patients: a single-blinded randomized clinical trial. Int J Environ Res Public Health. 
2024;21(9):1234. doi:10.3390/ijerph21091234 

Taylor AJ, Kerry R. A ‘system based’ approach to risk assessment of the cervical spine prior to manual therapy. Int 
J Osteopath Med. 2010;13(3):85–93. doi:10.1016/j.ijosm.2010.05.001 

Thiel HW, Bolton JE, Docherty S, Portlock JC. Safety of chiropractic manipulation of the cervical spine: a 
prospective national survey. Spine (Phila Pa 1976). 2007;32(21):2375-2378; discussion 2379. 
doi:10.1097/BRS.0b013e3181557bb1 

Thiel HW, Bolton JE, Docherty S, Portlock JC. Safety of chiropractic manipulation of the cervical spine: a 
prospective national survey. Spine. 2007;32(21):2375-2378. doi:10.1097/BRS.0b013e3181557bb1 

Thomas LC, Rivett DA, Attia JR, Levi C, Sharpe L. Risk factors and clinical presentation of cervical arterial 
dissection: a prospective study. J Orthop Sports Phys Ther. 2015;45(7):503-511. doi:10.2519/jospt.2015.5656 

Tilscher H, Eder M. Reflextherapie – Konservative Orthopädie: Grundlagen, Behandlungstechniken, Richtlinien, 
Behandlungsführung. 4th ed. Wien: Maudrich; 2008. ISBN 978-3-85175-885-6. 

Todd AJ. Neuronal circuitry for pain processing in the dorsal horn. Nat Rev Neurosci. 2010;11(12):823-836. 
doi:10.1038/nrn2947 

Travell JG, Simons DG. Myofascial pain and dysfunction: the trigger point manual. Vol 1: Upper half of body. 
Baltimore (MD): Williams & Wilkins; 1983. 713 p. ISBN: 068308366X. 

Travell Seminars / Swiss Dry Needling Association (DGS / DVS). Swiss Guidelines for Safe Dry Needling, Version 
1.7. Basel (CH): DGS Academy; 2021. Available from: https://www.dgs-
academy.com/fileadmin/documents/Swiss_Guidelines_for_safe_1.7_Dry_Needling.pdf 

Trowbridge C. Andrew Taylor Still, 1828–1917. Kirksville (MO): Thomas Jefferson University Press; 1991. ISBN: 0-
943549-06-X 

Tsegay GS, Gebregergs GB, Weleslassie GG, Hailemariam TT. Effectiveness of thoracic spine manipulation on the 
management of neck pain: a systematic review and meta-analysis of randomized controlled trials. J Pain Res. 
2023;16:597–609. doi:10.2147/JPR.S368910 

United States Bone and Joint Initiative. Project 100 — Undergraduate Musculoskeletal Education. Rosemont (IL): 
United States Bone and Joint Initiative; 2005. Available from: https://www.mskmed.org/projects/project-100/ 

Unschuld PU. Huang Di nei jing su wen: Nature, Knowledge, Imagery in an Ancient Chinese Medical Text. With an 
appendix: The doctrine of the five periods and six qi in the Huang Di nei jing su wen. Berkeley/Los 
Angeles/London: University of California Press; 2003. doi:10.1525/california/9780520233225.001.0001 

Valera-Calero JA, Herrero P, Pacheco-da-Costa S, Caballero-Arias D, Fernández-de-Las-Peñas C. Dry needling: 
Safety considerations and management of adverse events. Medical Sciences. 2024;60(11):1869. 
doi:10.3390/medsci6011869 

Vieira LS, Pestana PRM, Miranda JP, Soares LA, Silva F, Alcantara MA, Oliveira VC. The efficacy of manual therapy 
approaches on pain, maximum mouth opening and disability in temporomandibular disorders: a systematic 
review of randomised controlled trials. Life (Basel). 2023;13(2):292. doi:10.3390/life13020292 

Villanueva-Ruíz I, Falla D, Saez M, Araolaza-Arrieta M, Azkue JJ, Arbillaga-Etxarri A, Lersundi A, Lascurain-
Aguirrebeña I. Manual therapy and neck-specific exercise are equally effective for treating non-specific neck pain 
but only when exercise adherence is maximised: a randomised controlled trial. Musculoskelet Sci Pract. 
2025;77:103319. doi:10.1016/j.msksp.2025.103319 

Vohra S, Johnston BC, Cramer K, Humphreys K. Adverse events associated with pediatric spinal manipulation: a 
systematic review. Pediatrics. 2007 Jan;119(1):e275–e283. doi:10.1542/peds.2006-1392 

von Heymann WJ, Schloemer P, Timm J, Muehlbauer B. Spinal high-velocity low-amplitude manipulation in acute 
nonspecific low back pain: a double-blinded randomized controlled trial in comparison with diclofenac and 
placebo. Spine. 2013;38(7):540-8. doi:10.1097/BRS.0b013e318275d09c 

Ward JJ, Coats J, Tyer K, Weigand S, Williams G. Immediate effects of anterior upper thoracic spine manipulation 
on cardiovascular response. J Manipulative Physiol Ther. 2013;36(2):101–110. doi:10.1016/j.jmpt.2013.01.001 

White A, Hayhoe S, Hart A, Ernst E. Adverse events following acupuncture: prospective survey of 34,000 
treatments. BMJ. 2001;323(7311):485–486. doi:10.1136/bmj.323.7311.485 

https://www.dgs-academy.com/fileadmin/documents/Swiss_Guidelines_for_safe_1.7_Dry_Needling.pdf?utm_source=chatgpt.com
https://www.dgs-academy.com/fileadmin/documents/Swiss_Guidelines_for_safe_1.7_Dry_Needling.pdf?utm_source=chatgpt.com
https://www.mskmed.org/projects/project-100/?utm_source=chatgpt.com


BIBLIOGRAPHY | 122 
 

 

Wiesener S, Falkenberg T, Hegyi G, Hök J, Roberti di Sarsina P, Fønnebø V. Legal status and regulation of 
complementary and alternative medicine in Europe. Forsch Komplementmed. 2012;19 Suppl 2:29–36. 
doi:10.1159/000343125 

Wilson PM, Greiner MV, Duma EM. Posterior rib fractures in a young infant who received chiropractic care. 
Pediatrics. 2012;130(5):e1359–e1362. doi:10.1542/peds.2012-0372 

Wong JJ, Shearer HM, Mior S, Jacobs C, Côté P, Randhawa K, Yu H, Southerst D, Varatharajan S, Sutton D, 
van der Velde G, Carroll LJ, Ameis A, Ammendolia C, Brison R, Nordin M, Stupar M, Taylor-Vaisey A; OPTIMa 
Collaboration. Are manual therapies, passive physical modalities, or acupuncture effective for the management 
of patients with whiplash-associated disorders or neck pain and associated disorders? An update of the Bone and 
Joint Decade Task Force on Neck Pain and Its Associated Disorders. Spine J. 2016 Dec;16(12):1598-1630. 
doi:10.1016/j.spinee.2015.08.024 

World Health Assembly. Resolution WHA 76.6: Strengthening rehabilitation in health systems. Geneva: World 
Health Organization; 2023. Available from: https://apps.who.int/gb/ebwha/pdf_files/WHA76/A76_R6-en.pdf 

World Health Organization (WHO). Musculoskeletal conditions: fact sheet. Geneva: World Health Organization; 
2021. Available from: https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions 

World Health Organization. Low back pain. Fact sheet. Geneva: WHO; 19 June 2023 [cited 2025 Nov 16]. 
Available from: https://www.who.int/news-room/fact-sheets/detail/low-back-pain 

World Health Organization. Musculoskeletal health (Fact sheet). Geneva: WHO; 14 July 2022. Available from: 
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions 

World Health Organization. Preventing musculoskeletal disorders in the workplace. Protecting Workers’ Health 
Series No. 5. Geneva: World Health Organization; 2003. ISBN 924159053X. Available from: 
https://apps.who.int/iris/bitstream/handle/10665/42651/924159053X.pdf?sequence=1&isAllowed=y 

World Health Organization. Rehabilitation 2030: A call for action. Geneva: World Health Organization; 2017. 
Available from: https://www.who.int/initiatives/rehabilitation-2030 

World Health Organization. WHO guideline for non-surgical management of chronic primary low back pain in 
adults in primary and community care settings. Geneva: World Health Organization; 2023. ISBN: 978-92-4-
008178-9. Available from: https://www.who.int/publications/i/item/9789240081789 

World Health Organization. WHO guideline for non-surgical management of chronic primary low back pain in 
adults in primary and community care settings. Geneva: World Health Organization; 2023. ISBN: 978-92-4-
008178-9. doi:10.56206/9789240081789. Available from: 
https://www.who.int/publications/i/item/9789240081789 

World Health Organization. WHO Patient Safety Curriculum Guide: Multi-professional Edition. Geneva: World 
Health Organization; 2011. 253 p. ISBN: 978-92-4-150195-8. Available from: 
https://iris.who.int/handle/10665/44641 

World Medical Association. Declaration of Geneva: The physician’s pledge. Ferney-Voltaire (France): World 
Medical Association; 2017. Available from: https://www.wma.net/policies-post/wma-declaration-of-geneva/ 

World Medical Association. Medical Ethics Manual. 3rd ed. Ferney-Voltaire: World Medical Association; 2015. 
ISBN 978-92-990079-0-7. 

Wyke B. Articular neurology – a review. Physiotherapy. 1972 Mar;58(3):94-99. PMID: 4604122. 

Xu Q, Chen B, Wang Y, Wang X, Han D, Ding D, et al. The effectiveness of manual therapy for relieving pain, 
stiffness, and dysfunction in knee osteoarthritis: a systematic review and meta-analysis. Pain Physician. 2017 
May;20(4):229-243. doi:10.36076/ppj.2017.243 

Xu X, Ling Y. Manual therapy for cervical radiculopathy: effects on neck disability and pain – a systematic review 
and network meta-analysis. J Pain Res. 2025;18:2035-2045. doi:10.2147/JPR.S513428 

Yang X, Li S, Chen Y, Zhao H, Zhang J, Wang Q, et al. Efficacy and safety of spinal manipulative therapy in the 
management of acute neck pain: a systematic review and meta-analysis. Syst Rev. 2025;14:97. 
doi:10.1186/s13643-025-02855-7 

Yelland MJ, Del Mar C, Pirozzo S, Schoene ML, Vercoe P. Prolotherapy injections for chronic low-back pain. 
Cochrane Database Syst Rev. 2004;(2):CD004059. doi:10.1002/14651858.CD004059.pub2 

Young KJ, Leboeuf-Yde C, Gorrell L, Bergström C, Evans DW, Axén I, et al. Mechanisms of manipulation: A 
systematic review of the literature on immediate anatomical structural or positional changes in response to 
manually delivered high-velocity, low-amplitude spinal manipulation. Chiropr Man Therap. 2024;32:28. 
doi:10.1186/s12998-024-00549-w 

https://apps.who.int/gb/ebwha/pdf_files/WHA76/A76_R6-en.pdf?utm_source=chatgpt.com
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions?utm_source=chatgpt.com
https://www.who.int/news-room/fact-sheets/detail/low-back-pain?utm_source=chatgpt.com
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions?utm_source=chatgpt.com
https://apps.who.int/iris/bitstream/handle/10665/42651/924159053X.pdf?sequence=1&isAllowed=y
https://www.who.int/initiatives/rehabilitation-2030?utm_source=chatgpt.com
https://www.who.int/publications/i/item/9789240081789?utm_source=chatgpt.com
https://www.who.int/publications/i/item/9789240081789?utm_source=chatgpt.com
https://iris.who.int/handle/10665/44641?utm_source=chatgpt.com
https://www.wma.net/policies-post/wma-declaration-of-geneva/?utm_source=chatgpt.com


BIBLIOGRAPHY | 123 
 

 

Zhao AT, Caballero CJ, Nguyen LT, Vienne HC, Lee C, Kaye AD. A comprehensive update of prolotherapy in the 
management of osteoarthritis of the knee. Orthop Rev (Pavia). 2022;14(4):33921. doi:10.52965/001c.33921 

Zhu M, Rabago D, Chung VC-H, Reeves KD, Wong S-Y, Sit R W-S. Effects of hypertonic dextrose injection 
(prolotherapy) in lateral elbow tendinosis: a systematic review and meta-analysis. Arch Phys Med Rehabil. 2022 
Nov;103(11):2209-2218. doi:10.1016/j.apmr.2022.01.166 

Zysk KG. Asceticism and Healing in Ancient India: Medicine in the Buddhist Monastery. New York & Oxford: 
Oxford University Press; 1991. ISBN 978-0-19-505956-4. Available at: 
https://books.google.com/books/about/Asceticism_and_Healing_in_Ancient_India.html?id=BAFndFpP4oUC 

 
 

https://books.google.com/books/about/Asceticism_and_Healing_in_Ancient_India.html?id=BAFndFpP4oUC&utm_source=chatgpt.com


 REFERENCES | 124 
 

 

REFERENCES 
 

1 International Federation for Manual/Musculoskeletal Medicine (FIMM). FIMM Policy & Mission: accepted by 
the FIMM General Assembly 2005. FIMM Policy Committee; 2005. Available from: https://www.fimm-
online.com/file/repository/fimm_policy_and_mission_e.pdf 
2 New Zealand College of Musculoskeletal Medicine. Specialist training, CAMM and Fellowship [Internet]. 
Auckland (NZ): NZCMM & AFMM; 2022 [cited 2025 Nov 18]. Available from: 
https://www.nzcmm.org.nz/nzamm/fellowship/ 
3 National Board of Osteopathic Medical Examiners. Fundamental Osteopathic Medical Competency Domains: 
Guidelines for Osteopathic Medical Licensure and the Practice of Osteopathic Medicine. National Board of 
Osteopathic Medical Examiners; 2011 Jun. Available from: 
https://www.nbome.org/app/uploads/2024/09/FOMCD_2011.pdf 
4 American Osteopathic Association; American Academy of Osteopathy. Basic Standards for Residency Training in 
Neuromusculoskeletal Medicine and Osteopathic Manipulative Medicine. Revised BOT 2/2003. Chicago: AOA; 
2003. Available from: https://certification.osteopathic.org/neuromusculoskeletal-medicine/wp-
content/uploads/sites/16/aobnmm-handbook.pdf 
5 American Osteopathic Association; American Academy of Osteopathy. Basic standards for “Plus One” residency 
training in neuromusculoskeletal medicine and osteopathic manipulative medicine. Revised BOT 7/2011. Chicago 
(IL): American Osteopathic Association; 2011. Formerly available from: https://www.osteopathic.org/inside-
aoa/accreditation/postdoctoral-training-approval/postdoctoral-training-standards/Documents/basic-standards-
for-plus-one-residency-training-in-neuromusculoskeletal-medicine.pdf (no longer publicly accessible; superseded 
by AOA restricted accreditation; previous copies available from AOA on request). 
6 Ministry of Health of the Russian Federation. Order No. 337 of 27 August 1999 “On the nomenclature of 
specialties in healthcare institutions of the Russian Federation”. Available from: 
https://normativ.kontur.ru/document?documentId=57066&moduleId=1 
7 Ministry of Health of the Russian Federation. Order No. 365 of 10 December 1997 “On the introduction of the 
specialty ‘Manual Therapy’ into the nomenclature of medical and pharmaceutical specialties”. Available from: 
https://roszdravnadzor.gov.ru/i/upload/images/2017/5/4/1493894204.73715-1-28362.rtf 
8 Hakata S, Sumita K. Heisei 7 nendo AKA Kenkyūkai Hōkokusho [1995 AKA Research Group Report]. Tokyo: 
Japanese Ministry of Health and Welfare; 1995. Japanese. Available from: https://www.aka-
japan.gr.jp/bunken.html 
9 Hakata S, Muneshige H, Ikehata K. Diagnosis and treatment of low back pain using arthrokinematic approach 
(AKA). In: Yanagida H, Hanaoka K, Yuge O, editors. Management of pain: a world perspective, Tokyo, Japan, July 
12–13, 2000. Bologna: Monduzzi Editore; 2000. p. 21–25. ISBN: 978-8832307122. Available from: 
https://catalog.nlm.nih.gov/discovery/fulldisplay/alma999650243406676/01NLM_INST%3A01NLM_INST 
10 Moon TW, Choi TY, Park TY, Lee MS. Chuna therapy for musculoskeletal pain: a systematic review of 
randomized clinical trials in Korean literature. Chin J Integr Med. 2013;19(3):228-232. doi:10.1007/s11655-012-
1238-0 
11 Park TY, Moon TW, Cho DC, Lee JH, Ko YS, Hwang EH, et al. An introduction to Chuna manual medicine in 
Korea: History, insurance coverage, education, and clinical research in Korean literature. Integrative Medicine 
Research. 2014; 3(2):49–59. doi:10.1016/j.imr.2013.08.001 
12 World Health Organization (WHO). Musculoskeletal conditions: fact sheet. Geneva: World Health Organization; 
2021. Available from: https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions 
13 Liu M, Rong J, An X, Li Y, Min Y, Yuan G, Yang Y, Li M. Global, regional, and national burden of musculoskeletal 
disorders, 1990–2021: An analysis of the Global Burden of Disease Study 2021 and forecast to 2035. Front Public 
Health. 2025;13:1562701. doi:10.3389/fpubh.2025.1562701 
14 World Health Organization. Low back pain. Fact sheet. Geneva: WHO; 19 June 2023 [cited 2025 Nov 16]. 
Available from: https://www.who.int/news-room/fact-sheets/detail/low-back-pain 
15 Aboagye E, Lilje S, Bengtsson C, Peterson A, Persson U, Skillgate E. Manual therapy versus advice to stay active 
for nonspecific back and/or neck pain: a cost-effectiveness analysis. Chiropr Man Therap. 2022;30(1):27. 
doi:10.1186/s12998-022-00431-7 
16 Korthals-de Bos IBC, Hoving JL, van Tulder MW, Rutten-van Mölken MPMH, Adèr HJ, de Vet HCW, Koes BW, 
Vondeling H, Bouter LM. Cost effectiveness of physiotherapy, manual therapy, and general practitioner care for 
neck pain: economic evaluation alongside a randomised controlled trial. BMJ. 2003;326(7395):911–4. 
doi:10.1136/bmj.326.7395.911 

 

https://www.fimm-online.com/file/repository/fimm_policy_and_mission_e.pdf
https://www.fimm-online.com/file/repository/fimm_policy_and_mission_e.pdf
https://www.nzcmm.org.nz/nzamm/fellowship/?utm_source=chatgpt.com
https://www.nbome.org/app/uploads/2024/09/FOMCD_2011.pdf?utm_source=chatgpt.com
https://certification.osteopathic.org/neuromusculoskeletal-medicine/wp-content/uploads/sites/16/aobnmm-handbook.pdf?utm_source=chatgpt.com
https://certification.osteopathic.org/neuromusculoskeletal-medicine/wp-content/uploads/sites/16/aobnmm-handbook.pdf?utm_source=chatgpt.com
https://www.osteopathic.org/inside-aoa/accreditation/postdoctoral-training-approval/postdoctoral-training-standards/Documents/basic-standards-for-plus-one-residency-training-in-neuromusculoskeletal-medicine.pdf?utm_source=chatgpt.com
https://www.osteopathic.org/inside-aoa/accreditation/postdoctoral-training-approval/postdoctoral-training-standards/Documents/basic-standards-for-plus-one-residency-training-in-neuromusculoskeletal-medicine.pdf?utm_source=chatgpt.com
https://www.osteopathic.org/inside-aoa/accreditation/postdoctoral-training-approval/postdoctoral-training-standards/Documents/basic-standards-for-plus-one-residency-training-in-neuromusculoskeletal-medicine.pdf?utm_source=chatgpt.com
https://normativ.kontur.ru/document?documentId=57066&moduleId=1&utm_source=chatgpt.com
https://roszdravnadzor.gov.ru/i/upload/images/2017/5/4/1493894204.73715-1-28362.rtf?utm_source=chatgpt.com
https://www.aka-japan.gr.jp/bunken.html?utm_source=chatgpt.com
https://www.aka-japan.gr.jp/bunken.html?utm_source=chatgpt.com
https://catalog.nlm.nih.gov/discovery/fulldisplay/alma999650243406676/01NLM_INST%3A01NLM_INST?utm_source=chatgpt.com
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions?utm_source=chatgpt.com
https://www.who.int/news-room/fact-sheets/detail/low-back-pain?utm_source=chatgpt.com


 REFERENCES | 125 
 

 

 
17 Baumbach L, König H-H, Kretzler B, Hajek A. Cost-effectiveness of treatments for musculoskeletal conditions 
offered by physiotherapists: a systematic review of trial-based evaluations. Sports Med Open. 2024;10:713. 
doi:10.1186/s40798-024-00713-9 
18 Killingmo RM, Birkemo S, Grotle M, Storheim K. Modifiable prognostic factors of high societal costs among 
people on sick leave due to musculoskeletal disorders: a 4-year longitudinal study. BMJ Open. 
2024;14(3):e080567. doi:10.1136/bmjopen-2023-080567 
19 NHS England. An improvement framework to reduce community musculoskeletal waits while delivering best 
outcomes and experience. London: NHS England; 2023 Jan 10. Publication ref PR2022. Available from: 
https://www.england.nhs.uk/long-read/an-improvement-framework-to-reduce-community-musculoskeletal-
waits-while-delivering-best-outcomes-and-experience/ 
20 World Health Organization. Rehabilitation 2030: A call for action. Geneva: World Health Organization; 2017. 
Available from: https://www.who.int/initiatives/rehabilitation-2030 
21 Cooray S, Deng A, Dong T, AI Ghazal Hammouche S, Quansah M, Tsigarides J, Fuggle N. Artificial Intelligence in 
musculoskeletal medicine: A scoping review. TouchImmunology. 2024 Jul 5;3(2):15-23. Available from: 
https://www.touchimmunology.com/musculoskeletal-diseases/journal-articles/artificial-intelligence-in-
musculoskeletal-medicine-a-scoping-review/#article-information 
22 Douryang M, Pillay L, Mkumbuzi NS, Foti C. The World Health Organization’s Rehabilitation 2030 vision: an 

African perspective. Front Rehabil Sci. 2024;5:1442626. doi:10.3389/fresc.2024.1442626 
23 Bogsrud HMK. Modifiable prognostic factors of high societal costs among people on sick leave due to 
musculoskeletal disorders. PhD thesis. Oslo: Oslo Metropolitan University; 2023. Available from: OsloMet Open 
Digital Archive (ODA): https://oda.oslomet.no/ 
24 United States Bone and Joint Initiative. Project 100 — Undergraduate Musculoskeletal Education. Rosemont 
(IL): United States Bone and Joint Initiative; 2005. Available from: https://www.mskmed.org/projects/project-
100/ 
25 World Health Organization. Musculoskeletal health (Fact sheet). Geneva: WHO; 14 July 2022. Available from: 
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions 
26 Qiu K, Wang C, Mo X, Yang G, Huang L, Wu Y, et al. The global macroeconomic burden of musculoskeletal 
disorders. Int J Surg. 2025 Jul 22. doi:10.1097/JS9.0000000000003072. Epub ahead of print. 
27 Amundsen O, Moger TA, Holte JH, Bjørnsen Haavaag S, Bragstad LK, Hellesø R, Tjerbo T, Købke Vøllestad N. 
Patient characteristics and healthcare use for high-cost patients with musculoskeletal disorders in Norway: a 
cohort study. BMC Health Services Research. 2024;24:1583. Doi:10.1186/s12913-024-12051-3 
28 Hecimovich M, Volet S. Simulated learning in musculoskeletal assessment and rehabilitation education: 
comparing the effect of a simulation-based learning activity with a peer-based learning activity. BMC Med Educ. 
2014;14:253. doi:10.1186/s12909-014-0253-6 
29 Locher H, Terrier B, von Heymann W, Habring M, Beyer L, Lechner A. European core curriculum “Manual 

Medicine”: methodical recommendations and contents for the European postgraduate training and qualification 
for the additional competence Manual Medicine for European specialists. Manuelle Medizin. 2018;56(5):348-358. 
doi:10.1007/s00337-018-0453-y 
30 World Health Assembly. Resolution WHA 76.6: Strengthening rehabilitation in health systems. Geneva: World 
Health Organization; 2023. Available from: https://apps.who.int/gb/ebwha/pdf_files/WHA76/A76_R6-en.pdf 
31 Wiesener S, Falkenberg T, Hegyi G, Hök J, Roberti di Sarsina P, Fønnebø V. Legal status and regulation of 
complementary and alternative medicine in Europe. Forsch Komplementmed. 2012;19 Suppl 2:29–36. 
doi:10.1159/000343125 
32 World Health Organization. Preventing musculoskeletal disorders in the workplace. Protecting Workers’ Health 
Series No. 5. Geneva: World Health Organization; 2003. ISBN 924159053X. Available from: 
https://apps.who.int/iris/bitstream/handle/10665/42651/924159053X.pdf?sequence=1&isAllowed=y 
33 New York Academy of Medicine, Center for the History of Medicine and Public Health. Edwin Smith Papyrus 
[Internet]. New York: NYAM; 2013–2024. Available from: https://nyamcenterforhistory.org/tag/edwin-smith-
papyrus/ 
34 Zysk KG. Asceticism and Healing in Ancient India: Medicine in the Buddhist Monastery. New York & Oxford: 
Oxford University Press; 1991. ISBN 978-0-19-505956-4. Available at: 
https://books.google.com/books/about/Asceticism_and_Healing_in_Ancient_India.html?id=BAFndFpP4oUC 
35 Unschuld PU. Huang Di nei jing su wen: Nature, Knowledge, Imagery in an Ancient Chinese Medical Text. With 

an appendix: The doctrine of the five periods and six qi in the Huang Di nei jing su wen. Berkeley/Los 
Angeles/London: University of California Press; 2003. doi:10.1525/california/9780520233225.001.0001 

 

https://www.england.nhs.uk/long-read/an-improvement-framework-to-reduce-community-musculoskeletal-waits-while-delivering-best-outcomes-and-experience/?utm_source=chatgpt.com
https://www.england.nhs.uk/long-read/an-improvement-framework-to-reduce-community-musculoskeletal-waits-while-delivering-best-outcomes-and-experience/?utm_source=chatgpt.com
https://www.who.int/initiatives/rehabilitation-2030?utm_source=chatgpt.com
https://www.touchimmunology.com/musculoskeletal-diseases/journal-articles/artificial-intelligence-in-musculoskeletal-medicine-a-scoping-review/#article-information
https://www.touchimmunology.com/musculoskeletal-diseases/journal-articles/artificial-intelligence-in-musculoskeletal-medicine-a-scoping-review/#article-information
https://oda.oslomet.no/
https://www.mskmed.org/projects/project-100/?utm_source=chatgpt.com
https://www.mskmed.org/projects/project-100/?utm_source=chatgpt.com
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions?utm_source=chatgpt.com
https://apps.who.int/gb/ebwha/pdf_files/WHA76/A76_R6-en.pdf?utm_source=chatgpt.com
https://apps.who.int/iris/bitstream/handle/10665/42651/924159053X.pdf?sequence=1&isAllowed=y
https://nyamcenterforhistory.org/tag/edwin-smith-papyrus/?utm_source=chatgpt.com
https://nyamcenterforhistory.org/tag/edwin-smith-papyrus/?utm_source=chatgpt.com
https://books.google.com/books/about/Asceticism_and_Healing_in_Ancient_India.html?id=BAFndFpP4oUC&utm_source=chatgpt.com


 REFERENCES | 126 
 

 

 
36 Hippocrates. Hippocrates. With an English Translation. Translated by Withington ET. Cambridge (MA): Harvard 
University Press; 1928. Available from: https://viaf.org/viaf/44393966/ 
37 Galen. Method of medicine. Johnston I, Horsley GHR, translators and editors. 3 vols. Cambridge (MA): Harvard 

University Press; 2011. (Loeb Classical Library 516–518). Vol. 1 ISBN 978-0-674-99652-6; Vol. 2 ISBN 978-0-674-
99679-3; Vol. 3 ISBN 978-0-674-99680-9. 
38 Gohlman WE. The life of Ibn Sina: a critical edition and annotated translation. Albany (NY): State University of 
New York Press; 1974. ISBN: 0-87395-226-X. 
39 Li L, Luo G, editors. Xiao’er tuina mijue yu Xiao’er tuina zhilü (小兒推拿秘訣與小兒推拿直錄). Hong Kong: The 
Commercial Press (Hong Kong) Ltd; 2025. 208 p. ISBN: 978-962-07-3475-5. 
Available from: 
https://www.cmdevfund.hk/media/0iijcws0/%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%A7%98%E8
%A8%A3-%E5%8F%8A-%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%9B%B4%E9%8C%84.pdf 
40 Kohler R. Nicolas Andry de Bois-Regard (Lyon 1658–Paris 1742): the inventor of the word “orthopaedics” and 
the father of parasitology. J Child Orthop. 2010;4(4):349-55. doi:10.1007/s11832-010-0255-9 
41 Mercado L. Instituciones para el aprovechamiento y examen de los algebristas. Salamanca: Real Academia de 
Medicina de Salamanca; 1977. Available from: https://resdi.net/wp-content/uploads/2013/09/resdi-vol-7.pdf 
42 Trowbridge C. Andrew Taylor Still, 1828–1917. Kirksville (MO): Thomas Jefferson University Press; 1991. ISBN: 

0-943549-06-X 
43 Naegeli O. Nervenleiden und Nervenschmerzen, ihre Behandlung und Heilung durch Handgriffe. Unveränd. 
Abdr. der 3., teilw. umgearb. u. verm. Aufl. Ulm/Donau: Haug; 1954. Available from: https://d-nb.info/572128152 
44 Heyll U. Die Handgriffe Otto Nägeli. Schweiz Ärzteztg. 2005;86(36):2101-2104 
45 Palmer DD. The Chiropractor’s Adjuster: Text-Book of the Science, Art and Philosophy of Chiropractic. Portland 
(OR): Portland Printing House; 1910. Available from: https://www.bknychiro.com/images/DDPalmer_booklet.pdf 
46 Rhee BD, Park HK. 임상표현 교육과정개발 (The Process of Developing a Clinical Presentation Curriculum). 

Hanyang Medical Reviews. 2012;32(1):8–16 
47 International Federation for Manual/Musculoskeletal Medicine (FIMM). FIMM News. 2008;17(1). Available 
from: https://www.fimm-online.com/file/repository/fimm_news_2008_1_v1_3.pdf 
48 European Credit Transfer and Accumulation System (ECTS). European Commission. Available from: 
https://education.ec.europa.eu/education-levels/higher-education/inclusive-and-connected-higher-
education/european-credit-transfer-and-accumulation-system 
49 Freedman KB, Bernstein J. The adequacy of medical school education in musculoskeletal medicine. J Bone Joint 
Surg Am. 1998 Oct;80(10):1421-7. doi:10.2106/00004623-199810000-00003 
50 Ernst E. Adverse effects of spinal manipulation: a systematic review. J R Soc Med. 2007;100(7):330-338. 
doi:10.1177/014107680710000716 
51 Degenhardt BF, Johnson JC, Brooks WJ, Norman L. Characterizing adverse events reported immediately after 
osteopathic manipulative treatment. J Am Osteopath Assoc. 2018 Mar;118(3):141-149. 
doi:10.7556/jaoa.2018.033 
52 Ernst E. Deaths after chiropractic: a review of published cases. Int J Clin Pract. 2010 Aug;64(8):1162-5. 

doi:10.1111/j.1742-1241.2010.02393.x 
53 Kranenburg HA, Schmitt MA, Puentedura EJ, Luijckx GJ, van der Schans CP. Adverse events associated with the 

use of cervical spine manipulation or mobilization and patient characteristics: a systematic review. Musculoskelet 
Sci Pract. 2017;28:32–38. doi:10.1016/j.msksp.2017.01.009 
54 Stevinson C, Ernst E. Risks associated with spinal manipulation. Am J Med. 2002;112(7):566-571. 
doi:10.1016/S0002-9343(02)01068-9 
55 Keter DL, Bialosky JE, Brochetti K, Courtney CA, Funabashi M, Karas S, et al. The mechanisms of manual 

therapy: a living review of systematic, narrative, and scoping reviews. PLoS One. 2025 Mar 18;20(3):e0319586. 
doi:10.1371/journal.pone.0319586 
56 Gorrell LM, Brown BT, Engel R, Lystad RP. Reporting of adverse events associated with spinal manipulation in 
randomised clinical trials: an updated systematic review. BMJ Open. 2023;13(5):e067526. doi:10.1136/bmjopen-
2022-067526 
57 Huisman PA, Speksnijder CM, de Wijer A. The effect of thoracic spine manipulation on pain and disability in 
patients with non-specific neck pain: a systematic review. Disabil Rehabil. 2013;35(20):1677-1685. 
doi:10.3109/09638288.2012.751134 

 

https://viaf.org/viaf/44393966/
https://www.cmdevfund.hk/media/0iijcws0/%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%A7%98%E8%A8%A3-%E5%8F%8A-%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%9B%B4%E9%8C%84.pdf?utm_source=chatgpt.com
https://www.cmdevfund.hk/media/0iijcws0/%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%A7%98%E8%A8%A3-%E5%8F%8A-%E5%B0%8F%E5%85%92%E6%8E%A8%E6%8B%BF%E7%9B%B4%E9%8C%84.pdf?utm_source=chatgpt.com
https://resdi.net/wp-content/uploads/2013/09/resdi-vol-7.pdf?utm_source=chatgpt.com
https://d-nb.info/572128152
https://www.bknychiro.com/images/DDPalmer_booklet.pdf?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/fimm_news_2008_1_v1_3.pdf
https://education.ec.europa.eu/education-levels/higher-education/inclusive-and-connected-higher-education/european-credit-transfer-and-accumulation-system?utm_source=chatgpt.com
https://education.ec.europa.eu/education-levels/higher-education/inclusive-and-connected-higher-education/european-credit-transfer-and-accumulation-system?utm_source=chatgpt.com


 REFERENCES | 127 
 

 

 
58 Nielsen SM, Tarp S, Christensen R, Bliddal H, Klokker L, Henriksen M. The risk associated with spinal 
manipulation: an overview of reviews. Syst Rev. 2017;6(1):64. doi:10.1186/s13643-017-0458-y 
59 Puentedura EJ, March J, Anders J, Perez A, Landers MR, Wallmann HW. Safety of cervical spine manipulation: 

are adverse events preventable and are manipulations being performed appropriately? A review of 134 case 
reports. J Man Manip Ther. 2012;20(2):66-74. doi:10.1179/2042618611Y.0000000022 
60 Pankrath N, Nilsson S, Ballenberger N. Adverse Events After Cervical Spinal Manipulation—A Systematic 
Review and Meta-Analysis of Randomized Clinical Trials. Pain Physician. 2024 May;27(4):185-201. 
doi:10.36076/ppj.2024.27.185 
61 Chu ECP, Trager RJ, Lee LYK, Niazi IK. A retrospective analysis of the incidence of severe adverse events among 
recipients of chiropractic spinal manipulative therapy. Sci Rep. 2023;13(1):1254. doi:10.1038/s41598-023-28520-
4 
62 Carnes D, Manjourides L, Keller A, Redding M, Haxby Abbott J, Bates S, et al. Manual therapy for unsettled, 
distressed and excessively crying infants: a systematic review and meta-analyses. BMJ Open. 2018;8(1):e019040. 
doi:10.1136/bmjopen-2017-019040 
63 World Health Organization. WHO guideline for non-surgical management of chronic primary low back pain in 
adults in primary and community care settings. Geneva: WHO; 2023. ISBN 978-92-4-008178-9. Available from: 
https://www.who.int/publications/i/item/9789240081789) 
64 Cashin AG, Furlong BM, Kamper SJ, Ferraro MC, Abdel Shaheed C, Fernández M, et al. Analgesic effects of non-
surgical and non-interventional treatments for low back pain: a systematic review and meta-analysis of placebo-
controlled randomised trials. BMJ Evid Based Med. 2025;30(4):222. doi:10.1136/bmjebm-2024-112974 
65 European Scientific Society of Manual Medicine (ESSOMM). Download for all the visitors [Internet]. Available 
from: https://www.essomm.eu/2269 
66 Cagnie B, Vinck E, Beernaert A, Cambier D. How common are side effects of spinal manipulation and can these 
side effects be predicted? Man Ther. 2004;9(3):151-156. doi:10.1016/j.math.2004.03.001 
67 Ernst E. Life-threatening complications of spinal manipulation. Stroke. 2001;32(3):809-10. 
doi:10.1161/01.STR.32.3.809 
68 Ernst E. Prospective investigations into the safety of spinal manipulation. J Pain Symptom Manage. 
2001;21(3):238-242. doi:10.1016/S0885-3924(00)00262-1 
69 Gouveia LO, Castanho P, Ferreira JJ. Safety of chiropractic interventions: a systematic review. Spine (Phila Pa 
1976). 2009 May 15;34(11):E405-E413. doi:10.1097/BRS.0b013e3181a16d63 
70 Symons BP, Leonard T, Herzog W. Internal forces sustained by the vertebral artery during spinal manipulative 
therapy. J Manipulative Physiol Ther. 2002;25(8):504-10. doi:10.1067/mmt.2002.127076 
71 Humphreys BK. Possible adverse events in children treated by manual therapy: a review. Chiropr Osteopat. 
2010;18:12. doi:10.1186/1746-1340-18-12 
72 Marx P, Püschmann H, Haferkamp G, Busche T, Neu J. Manipulationsbehandlung der HWS und Schlaganfall. 
Fortschr Neurol Psychiatr. 2009;77(2):83-90. doi:10.1055/s-0028-1109083 
73 Miley ML, Wellik KE, Wingerchuk DM, Demaerschalk BM. Does cervical manipulative therapy cause vertebral 
artery dissection and stroke? Neurologist. 2008;14(1):66-73. doi:10.1097/NRL.0b013e318164e53d 
74 Rosner AL. Re: Chiropractic Manipulation and Stroke [letter]. Stroke. 2001;32(9):2207-2208. 
doi:10.1161/STR.32.9.2207 
75 Rossetti AO, Bogousslavsky J. Dissections artérielles et manipulations cervicales. Rev Med Suisse. 
2004;62(2481):963-966. doi:10.53738/REVMED.2004.62.2481.0963 
76 Rothwell DM, Bondy SJ, Williams JI. Chiropractic manipulation and stroke: a population-based case-control 
study. Stroke. 2001;32(5):1054-1060. doi:10.1161/01.STR.32.5.1054 
77 Rubinstein, S. M., Peerdeman, S. M., van Tulder, M. W., Riphagen, I., & Haldeman, S. (2005). A systematic 
review of the risk factors for cervical artery dissection. Stroke, 36(7), 1575-1580. 
doi:10.1161/01.STR.0000169919.73219.30 
78 Saxler G, Schopphoff E, Quitmann H, Quint U. Spinal manipulative therapy and cervical artery dissections. HNO. 
2005;53(6):563-567. doi:10.1007/s00106-004-1202-1 
79 Stevinson C, Honan W, Cooke B, Ernst E. Neurological complications of cervical spine manipulation. J R Soc 
Med. 2001 Mar;94(3):107-110. doi:10.1177/014107680109400302 
80 Thiel HW, Bolton JE, Docherty S, Portlock JC. Safety of chiropractic manipulation of the cervical spine: a 
prospective national survey. Spine. 2007;32(21):2375-2378. doi:10.1097/BRS.0b013e3181557bb1 
81 Thiel HW, Bolton JE, Docherty S, Portlock JC. Safety of chiropractic manipulation of the cervical spine: a 
prospective national survey. Spine. 2007;32(21):2375-2378. doi:10.1097/BRS.0b013e3181557bb1 

 

https://www.who.int/publications/i/item/9789240081789?utm_source=chatgpt.com
https://www.essomm.eu/2269?utm_source=chatgpt.com


 REFERENCES | 128 
 

 

 
82 Vohra S, Johnston BC, Cramer K, Humphreys K. Adverse events associated with pediatric spinal manipulation: a 
systematic review. Pediatrics. 2007 Jan;119(1):e275–e283. doi:10.1542/peds.2006-1392 
83 Eder M, Tilscher H. Chirotherapie – Vom Befund zur Behandlung. Stuttgart: Hippokrates Verlag; 1988. 239 p. 
ISBN: 3-7773-0838-2. 
84 Tilscher H, Eder M. Reflextherapie – Konservative Orthopädie: Grundlagen, Behandlungstechniken, Richtlinien, 
Behandlungsführung. 4th ed. Wien: Maudrich; 2008. ISBN 978-3-85175-885-6. 
85 Seffinger MA. The safety of osteopathic manipulative treatment (OMT). J Am Osteopath Assoc. 2018 
Mar;118(3):137-138. doi:10.7556/jaoa.2018.031 
86 Böhni UW, Lauper M, Locher H-A, editors. Manuelle Medizin 1: Fehlfunktion und Schmerz am Bewegungsorgan 
verstehen und behandeln. 3. unveränderte Auflage. Stuttgart: Georg Thieme Verlag; 2022. ISBN 978-3-13-
240304-8. 
87 Bagagiolo D, Rosa D, Borrelli F. Efficacy and safety of osteopathic manipulative treatment: an overview of 
systematic reviews. BMJ Open. 2022 Apr 12; 12(4): e053468. doi:10.1136/bmjopen-2021-053468 
88 Franke H, Franke JD, Fryer G. Osteopathic manipulative treatment for nonspecific low back pain: a systematic 
review and meta-analysis. BMC Musculoskelet Disord. 2014;15:286. doi:10.1186/1471-2474-15-286. 
89 Rushton A, Rivett DA, Carlesso L, Flynn T, Hing W, Kerry R, et al. International framework for examination of 
the cervical region for potential cervical arterial dysfunction prior to orthopaedic manual therapy intervention. 
Man Ther. 2014;19(3):222-8. doi:10.1016/j.math.2013.11.005. 
90 Debette S, Leys D. Cervical-artery dissections: predisposing factors, diagnosis, and outcome. Lancet Neurol. 
2009;8(7):668-678. doi:10.1016/S1474-4422(09)70110-5 
91 Kawchuk GN, Herzog W, Leonard T, Vasek A, Stemper D, O’Connor S. Determining the forces and strains in the 
vertebral artery during spinal manipulative therapy. J Manipulative Physiol Ther. 2003;26(9):588-596. 
doi:10.1016/S0161-4754(03)00136-3 
92 Chaibi A, Russell MB, Tuchin PJ (2021). Chiropractic spinal manipulative therapy for cervicogenic headache: An 

updated systematic review of randomized clinical trials. Chiropractic & Manual Therapies. 2021;29(1), 1–13 
93 Fernández-de-Las-Peñas C, Navarro-Santana M, Cleland JA (2023). Safety of cervical spine manual therapy: An 
umbrella review of systematic reviews. Musculoskeletal Science and Practice. 2023;67, 102741 
94 Côté P, Wong JJ, Sutton DA, Shearer H M, Mior S, Randhawa K, Ameis A (2016). Management of neck pain and 
associated disorders: A clinical practice guideline from the Ontario Protocol for Traffic Injury Management 
(OPTIMa) Collaboration. European Spine Journal. 2016;25(7), 2000–2022 
95 Knapik DM, Lee JY, Chen DG (2020). Biomechanical assessment of cervical spine manipulation: Implications for 

vertebral artery integrity. Clinical Biomechanics. 2020;80, 105116 
96 Thomas LC, Rivett DA, Attia JR, Levi C, Sharpe L. Risk factors and clinical presentation of cervical arterial 
dissection: a prospective study. J Orthop Sports Phys Ther. 2015;45(7):503-511. doi:10.2519/jospt.2015.5656 
97 Paige NM, Miake-Lye IM, Booth MS, Beroes JM, Mardian AS, Shekelle PG. Association of spinal manipulative 
therapy with clinical benefit and harm for acute low back pain: systematic review and meta-analysis. JAMA. 
2017;317(14):1451-1460. doi:10.1001/jama.2017.3086 
98 Chaibi A, Knackstedt H, Tuchin PJ, Russell MB. Chiropractic spinal manipulative therapy for cervicogenic 

headache: a single-blinded, placebo, randomized controlled trial. BMC Research Notes. 2017;10:310. 
doi:10.1186/s13104-017-2651-4 
99 Hutting N, de Zoete A, Moloney N, Coppieters M, Farrell SF. Considerations to improve the safety of cervical 
spine manual therapy. Musculoskelet Sci Pract. 2018;33:41-45. doi:10.1016/j.msksp.2017.11.006 
100 Yang X, Li S, Chen Y, Zhao H, Zhang J, Wang Q, et al. Efficacy and safety of spinal manipulative therapy in the 
management of acute neck pain: a systematic review and meta-analysis. Syst Rev. 2025;14:97. 
doi:10.1186/s13643-025-02855-7 
101 Biller J, Sacco RL, Albuquerque FC, et al. Cervical arterial dissections and association with cervical manipulative 
therapy: A statement for healthcare professionals. Stroke. 2014;45(10):3155–3174. 
doi:10.1161/STR.0000000000000016 
102 Kerry R, Taylor AJ. Cervical arterial dysfunction: knowledge and reasoning for manual physical therapists. Man 
Ther. 2006;11(4):243–252. doi:10.1016/j.math.2006.02.007 
103 Haynes MJ, Vincent K, Fischhoff C, Bremner AP, Lanlo O, Hankey GJ. Assessing the risk of stroke from neck 
manipulation: A systematic review. Int J Clin Pract. 2012;66(7):657–663. doi:10.1111/j.1742-1241.2012.02904.x 

 



 REFERENCES | 129 
 

 

 
104 Corp N, Mansell G, Stynes S, Wynne-Jones G, Morsø L, Hill JC, van der Windt DA. Evidence-based treatment 
recommendations for neck and low back pain across Europe: a systematic review of guidelines. European Journal 
of Pain. 2021;25(2):275–295. doi:10.1002/ejp.1679 
105 World Health Organization. WHO guideline for non-surgical management of chronic primary low back pain in 
adults in primary and community care settings. Geneva: World Health Organization; 2023. ISBN: 978-92-4-
008178-9. doi:10.56206/9789240081789. Available from: 
https://www.who.int/publications/i/item/9789240081789 
106 Dittrich R, Rohsbach D, Heidbreder A, Heuschmann P, Nassenstein I, Bachmann R, Ringelstein EB, 
Kuhlenbäumer G, Nabavi DG. Mild mechanical traumas are possible risk factors for cervical artery dissection. 
Cerebrovasc Dis. 2007;23(4):275-281. doi:10.1159/000098327 
107 Minnucci G, Rushton A, Hing W, Navarro-Santana MJ, Carvalho de Abreu DC, Damiani C, Lee R. Benefits and 
harms of cervical spinal manipulation for neck pain: a systematic review. J Orthop Sports Phys Ther. 
2023;53(9):510–528. doi:10.2519/jospt.2023.11947 
108 Côté P, Wong JJ, Sutton DA, Shearer HM, Mior S, Randhawa K, Ameis A, et al. Management of neck pain and 
associated disorders: a clinical practice guideline from the Ontario Protocol for Traffic Injury Management 
(OPTIMa) Collaboration. European Spine Journal. 2016;25(7):2000–2022. doi:10.1007/s00586-016-4467-7 
109 Lim TH, et al. Nonpharmacological spine pain management in clinical practice guidelines: a systematic review 

using AGREE II and AGREE-REX tools. J Orthop Sports Phys Ther. 2024 Nov 4. doi:10.2519/jospt.2024.12729 
110 Haldeman S, Carey P, Townsend M, Papadopoulos C. Arterial dissections following cervical manipulation: the 
chiropractic experience. CMAJ. 2001;165(7):905–906. Available from: 
https://pubmed.ncbi.nlm.nih.gov/11599329/ 
111 Haldeman S, Kohlbeck FJ, McGregor M. Unpredictability of cerebrovascular ischemia associated with cervical 
spine manipulation therapy: a review of sixty-four cases after cervical spine manipulation. Spine. 2002;27(1):49-
55. doi:10.1097/00007632-200201010-00012 
112 Cassidy JD, Boyle E, Côté P, He Y, Hogg-Johnson S, Silver FL, Bondy SJ. Risk of vertebrobasilar stroke and 
chiropractic care: results of a population-based case-control and case-crossover study. Spine. 2008;33(4 
Suppl):S176-S183. doi:10.1097/BRS.0b013e3181644600 
113 Gross AR, Hoving JL, Haines TA, Goldsmith CH, Kay T, Aker P, Bronfort G; Cervical Overview Group. 
Manipulation and mobilization for mechanical neck disorders. Cochrane Database of Systematic Reviews. 
2004;(1):CD004249. doi:10.1002/14651858.CD004249.pub2 
114 Canadian Chiropractic Association; Canadian Federation of Chiropractic Regulatory Boards; Guidelines 

Development Committee. Chiropractic clinical practice guideline: evidence-based treatment of adult neck pain 
not due to whiplash. J Can Chiropr Assoc. 2005;49(3):158-209. Available from: 
https://pmc.ncbi.nlm.nih.gov/articles/PMC1839918/ 
115 Haneline MT, Lewkovich GN. An analysis of the etiology of cervical artery dissections: 1994–2003. J 

Manipulative Physiol Ther. 2005 Oct;28(8):617-622. doi:10.1016/j.jmpt.2005.08.016 

116 Herzog W, Leonard TR, Symons B, Tang C, Wuest S. Vertebral artery strains during high-speed, low-amplitude 
cervical spinal manipulation. Journal of Electromyography and Kinesiology. 2012;22(5):740–746. 
doi:10.1016/j.jelekin.2012.03.005 
117 Ward JJ, Coats J, Tyer K, Weigand S, Williams G. Immediate effects of anterior upper thoracic spine 

manipulation on cardiovascular response. J Manipulative Physiol Ther. 2013;36(2):101–110. 
doi:10.1016/j.jmpt.2013.01.001 
118 Smith WS, Johnston SC, Skalabrin EJ, Weaver M, Azari P, Albers GW, Gress DG. Spinal manipulative therapy is 
an independent risk factor for vertebral artery dissection. Neurology. 2003;60(9):1424-1428. 
doi:10.1212/01.WNL.0000063305.61050.E6 
119 Church EW, Sieg EP, Zalatimo O, Hussain NS, Glantz M, Harbaugh RE. Systematic review and meta-analysis of 
chiropractic care and cervical artery dissection: No evidence for causation. Cureus. 2016;8(2):e498. 
doi:10.7759/cureus.498 
120 Taylor AJ, Kerry R. A ‘system based’ approach to risk assessment of the cervical spine prior to manual therapy. 
Int J Osteopath Med. 2010;13(3):85–93. doi:10.1016/j.ijosm.2010.05.001 
121 Thiel HW, Bolton JE, Docherty S, Portlock JC. Safety of chiropractic manipulation of the cervical spine: a 
prospective national survey. Spine (Phila Pa 1976). 2007;32(21):2375-2378; discussion 2379. 
doi:10.1097/BRS.0b013e3181557bb1 

 

https://www.who.int/publications/i/item/9789240081789?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/11599329/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC1839918/?utm_source=chatgpt.com


 REFERENCES | 130 
 

 

 
122 Carnes D, Mars TS, Mullinger B, Froud R, Underwood M. Adverse events and manual therapy: a systematic 
review. Man Ther. 2010;15(4):355-63. doi:10.1016/j.math.2009.12.006 
123 Ernst E. Adverse effects of spinal manipulation: a systematic review. J R Soc Med. 2007;100(7):330–8. 

doi:10.1258/jrsm.100.7.330 
124 Hurwitz EL, Carragee EJ, van der Velde G, Carroll LJ, Nordin M, Guzman J, Peloso PM, Holm LW, Côté P, Hogg-
Johnson S, Cassidy JD, Haldeman S. Treatment of neck pain: noninvasive interventions. Spine. 2008;33(4 
Suppl):S123-S152. doi:10.1097/BRS.0b013e3181644b1d 
125 Chaibi A, Stavem K, Russell MB. Spinal manipulative therapy for acute neck pain: a systematic review and 
meta-analysis of randomised controlled trials. J Clin Med. 2021;10(21):5011. doi:10.3390/jcm10215011 
126 Franke H, Franke JD, Fryer G. Osteopathic manipulative treatment for chronic nonspecific neck pain: a 

systematic review and meta-analysis. Int J Osteopath Med. 2015;18(4):255-267. doi:10.1016/j.ijosm.2015.05.002 
127 Cassidy JD, Thiel HW, Kirkaldy-Willis WH. Side posture manipulation for lumbar intervertebral disk herniation. 
J Manipulative Physiol Ther. 1993 Feb;16(2):96-103 
128 Oliphant D. Safety of spinal manipulation in the treatment of lumbar disk herniations: a systematic review and 
risk assessment. J Manipulative Physiol Ther. 2004;27(3):197-210. doi:10.1016/j.jmpt.2003.12.023 
129 Oppenheim JS, Spitzer DE, Segal DH. Nonvascular complications following spinal manipulation. Spine J. 
2005;5(6):660-666; discussion 666-667. doi:10.1016/j.spinee.2005.08.006 
130 Dvořák J, Loustalot D, Baumgartner H, Antinnes JA. Frequency of complications of manipulation of the spine: 
A survey among the members of the Swiss Medical Society of Manual Medicine. European Spine Journal. 
1993;2(3):136-139. doi:10.1007/BF00301410 
131 Paige NM, Miake-Lye IM, Booth MS, Beroes JM, Mardian AS, Dougherty P, et al. Association of spinal 
manipulative therapy with clinical benefit and harm for acute low back pain: a systematic review and meta-
analysis. JAMA. 2017;317(14):1451–1460. doi:10.1001/jama.2017.3086 
132 Beliveau PJH, Wong JJ, Sutton DA, Simon NB, Bussières AE, Mior SA, et al. The chiropractic profession: a 

scoping review of utilization rates, reasons for seeking care, patient profiles, and care provided. Chiropr Man 
Therap. 2017;25:35. doi:10.1186/s12998-017-0165-8 
133 Ernst E. Adverse effects of spinal manipulation: a systematic review. J R Soc Med. 2007;100(7):330–338. 
doi:10.1177/014107680710000716 
134 Hincapié CA, Cassidy JD, Côté P, Carroll LJ, Hogg-Johnson S, Boyle E. Chiropractic care and risk for acute 
lumbar disc herniation: a population-based self-controlled case series study. Eur Spine J. 2018 Nov;27(11):2793–
2802. doi:10.1007/s00586-017-5121-y 
135 Swait G, Finch R. What are the risks of manual treatment of the spine? A scoping review for clinicians. Chiropr 
Man Ther. 2017;25:37. doi:10.1186/s12998-017-0168-8 
136 Rubinstein SM, de Zoete A, van Middelkoop M, Assendelft WJJ, de Boer MR, van Tulder MW. Benefits and 

harms of spinal manipulative therapy for the treatment of chronic low back pain: systematic review and meta-
analysis. BMJ. 2019;364:l689. doi:10.1136/bmj.l689 
137 Donovan JS, Kerber CW, Donovan WH, Marshall LF. Development of spontaneous intracranial hypotension 
concurrent with grade IV mobilization of the cervical and thoracic spine: a case report. Arch Phys Med Rehabil. 
2007;88(11):1472-1473. doi:10.1016/j.apmr.2007.08.111 
138 Domenicucci M, Ramieri A, Salvati M, Brogna C, Raco A. Cervicothoracic epidural hematoma after chiropractic 
spinal manipulation therapy: Case report and review of the literature. J Neurosurg Spine. 2007;7(5):571–574. 
doi:10.3171/SPI-07/11/571 
139 Lee TH, Chen CF, Lee TC, Lee HL, Lu CH. Acute thoracic epidural hematoma following spinal manipulative 
therapy: case report and review of the literature. Clin Neurol Neurosurg. 2011;113(7):575-577. 
doi:10.1016/j.clineuro.2011.02.006 
140 Sozio MS, Cave M. Boerhaave’s syndrome following chiropractic manipulation. Am Surg. 2008 May;74(5):428-
9. PMID: 18481501 
141 Wilson PM, Greiner MV, Duma EM. Posterior rib fractures in a young infant who received chiropractic care. 
Pediatrics. 2012;130(5):e1359–e1362. doi:10.1542/peds.2012-0372 
142 Joo S, Kim J, Lee Y, Song C. The biomechanical analysis of magnitude and direction of force by different 
techniques of thoracic spinal manipulation. BioMed Research International. 2020;2020:8928071. 
doi:10.1155/2020/8928071 
143 Mikhail J, Funabashi M, Sobczak S, Descarreaux M, Pagé I. Investigation of the factors influencing spinal 
manipulative therapy force transmission through the thorax: a cadaveric study. Chiropr Man Ther. 2023;31:24. 
doi:10.1186/s12998-023-00493-1 

 



 REFERENCES | 131 
 

 

 
144 Puentedura EJ, O’Grady WH. Safety of thrust joint manipulation in the thoracic spine: a systematic review. J 
Man Manip Ther. 2015;23(3):154–161. doi:10.1179/2042618615Y.0000000012 
145 Billham JF, Patel S, McIntyre EJ, Reynolds AG, Thompson L, et al. Intervertebral disc magnetic resonance 

spectroscopy changes after spinal manipulative therapy for lumbar discogenic pain. Cureus. 2024;16(10):e72225. 
doi:10.7759/cureus.72225 
146 Young KJ, Leboeuf-Yde C, Gorrell L, Bergström C, Evans DW, Axén I, et al. Mechanisms of manipulation: A 
systematic review of the literature on immediate anatomical structural or positional changes in response to 
manually delivered high-velocity, low-amplitude spinal manipulation. Chiropr Man Therap. 2024;32:28. 
doi:10.1186/s12998-024-00549-w 
147 Hensel KL, Roane BM, Chaphekar AV, Smith-Barbaro P. PROMOTE Study: Safety of osteopathic manipulative 

treatment during the third trimester by labor and delivery outcomes. J Am Osteopath Assoc. 2016;116(11):698-
703. doi:10.7556/jaoa.2016.140 
148 Gattie E, Cleland JA, Snodgrass SJ. Effectiveness and safety of dry needling for myofascial trigger points: a 
systematic review and meta-analysis. J Orthop Sports Phys Ther. 2021;51(7):341–353. 
doi:10.2519/jospt.2021.10301 
149 White A, Hayhoe S, Hart A, Ernst E. Adverse events following acupuncture: prospective survey of 34,000 
treatments. BMJ. 2001;323(7311):485–486. doi:10.1136/bmj.323.7311.485 
150 Dommerholt J. Dry needling — peripheral and central considerations. J Man Manip Ther. 2011;19(4):223-237. 
doi:10.1179/2042618611Y.0000000027 
151 Martín-Pintado-Zugasti A, Rodríguez-Fernández ÁL, Calderón-Soto C, Beltrán-Alacreu H, Fernández-Carnero J, 

Ortega-Santiago R. Post-needling soreness after myofascial trigger point dry needling: current status and future 
research. J Bodyw Mov Ther. 2018;22(4):941–947. doi:10.1016/j.jbmt.2018.02.012 
152 Dunning J, Butts R, Mourad F, Young I, Flannagan S, Perreault T. Dry needling: a literature review with 
implications for clinical practice guidelines. Physical Therapy Reviews. 2014;19(4):252–265. 
doi:10.1179/108331913X13844245102034 
153 Valera-Calero JA, Plaza-Manzano G, Rabanal-Rodríguez G, Díaz-Arribas MJ, Kobylarz MD, Buffet-García J, 
Fernández-de-las-Peñas C, Navarro-Santana MJ. Current state of dry needling practices: A comprehensive 
analysis on use, training, and safety. Medicina (Kaunas). 2024;60(11):1869. doi:10.3390/medicina60111869. 
154 Kietrys DM, Palombaro KM, Azzaretto E, Hubler R, Schaller B, Schlussel JM, et al. Effectiveness of trigger point 
dry needling for musculoskeletal pain: A systematic review. J Orthop Sports Phys Ther. 2013;43(9):620-634. 
doi:10.2519/jospt.2013.4668 
155 MacPherson F, Collins J. Adverse events in acupuncture: an updated systematic review. Eur J Integr Med. 
2022;50:102–156. doi:10.1016/j.eujim.2022.102156 
156 Patel N, Patel M, Poustinchian B. Dry needling–induced pneumothorax. J Am Osteopath Assoc. 
2019;119(1):59–62. doi:10.7556/jaoa.2019.010 
157 Fernández-de-Las-Peñas C. Trigger point dry needling for the treatment of myofascial pain syndrome: current 
perspectives. J Pain Res. 2019;12:2155-2165. doi:10.2147/JPR.S154728 
158 Reilich P, Gröbli C, Dommerholt J, editors. Myofasziale Schmerzen und Triggerpunkte: Diagnostik und 

evidenzbasierte Therapie. Die Top-30-Muskeln. 2nd ed. München: Elsevier Urban & Fischer; 2018. 368 p. ISBN: 
978-3-437-23097-4 
159 Bontinck JSB, Pieters L, Cagnie B, Meeus M, De Ridder E, Danneels L. Pneumothorax as a complication of dry 
needling technique: A case series. J Man Manip Ther. 2024. doi:10.1080/10669817.2024.2332643 
160 Brady S, McEvoy J, Dommerholt J, Doody C. Adverse events following trigger point dry needling: a prospective 
survey of chartered physiotherapists. J Man Manip Ther. 2014;22(3):134–140. 
doi:10.1179/2042618613Y.0000000053 
161 Krey D, Borstad JD. Radial nerve palsy following dry needling: a case report. BMJ Case Rep. 2018;2018:bcr-
2018-226585. doi:10.1136/bcr-2018-226585 
162 Muñoz M, Dommerholt J, Pérez-Palomares S, Herrero P. Dry needling and antithrombotic drugs. Pain Res 
Manag. 2022;2022:7436822. doi:10.1155/2022/7436822 
163 Valera-Calero JA, Herrero P, Pacheco-da-Costa S, Caballero-Arias D, Fernández-de-Las-Peñas C. Dry needling: 
Safety considerations and management of adverse events. Medical Sciences. 2024;60(11):1869. 
doi:10.3390/medsci6011869. 
164 Dommerholt J, Fernández-de-las-Peñas C, editors. Trigger Point Dry Needling: An Evidence and Clinical-Based 
Approach. 1st ed. Edinburgh: Elsevier; 2013 

 



 REFERENCES | 132 
 

 

 
165 Halle JS, Chopra AK, Gosselin LE, Joanisse S, Boulanger P. Pertinent dry needling considerations for minimizing 
adverse effects – Part 2. J Man Manip Ther. 2016;24(2):88-98. doi:10.1179/2042618615Y.0000000011 
166 Kearns GA, Brismée J-M, Riley SP, Wang-Price S, Denninger T, Vugrin M. Lack of standardization in dry 

needling dosage and adverse event documentation limits outcome and safety reports: a scoping review of 
randomized clinical trials. J Man Manip Ther. 2023;31(2):72-83. doi:10.1080/10669817.2022.2077516 
167 Boyce D, Wempe H, Campbell C. Adverse events associated with therapeutic dry needling: a systematic 
review. Physiother Theory Pract. 2020;36(10):1120–1133. doi:10.1080/09593985.2019.1650459 
168 Australian Society of Acupuncture Physiotherapists. Guidelines for safe acupuncture and dry needling 
practice. Revised ed. Melbourne (AUS): Australian Society of Acupuncture Physiotherapists; 2013. (Minor 
revisions circulated internally up to 2017.) Available from the Australian Physiotherapy Association Dry Needling 
& Acupuncture Clinical Group (membership required) 
169 Travell Seminars / Swiss Dry Needling Association (DGS / DVS). Swiss Guidelines for Safe Dry Needling, Version 
1.7. Basel (CH): DGS Academy; 2021. Available from: https://www.dgs-
academy.com/fileadmin/documents/Swiss_Guidelines_for_safe_1.7_Dry_Needling.pdf 
170 Gautschi R. Manual Trigger Point Therapy: Recognizing, Understanding, and Treating Myofascial Pain and 
Dysfunction. Stuttgart: Thieme; 2019. Available from: https://shop.thieme.de/en/Manual-Trigger-Point-
Therapy/9783132202917 
171 Hackett GS, Hemwall GA, Montgomery GA. Ligament and tendon relaxation treated by prolotherapy. 5th ed. 
Oak Park (IL): Gustav A. Hemwall; 1993 
172 Yelland MJ, Del Mar C, Pirozzo S, Schoene ML, Vercoe P. Prolotherapy injections for chronic low-back pain. 

Cochrane Database Syst Rev. 2004;(2):CD004059. doi:10.1002/14651858.CD004059.pub2 
173 Morath O, Beck M, Taeymans J, Hirschmüller A. Sclerotherapy and prolotherapy for chronic patellar 
tendinopathies: a promising therapy with limited available evidence: a systematic review. J Exp Orthop. 
2020;7:89. doi:10.1186/s40634-020-00303-0 
174 Hassan F, Trebinjac S, Murrell WD, Maffulli N. The effectiveness of prolotherapy in treating knee osteoarthritis 
in adults: a systematic review. Br Med Bull. 2017;122(1):91-108. doi:10.1093/bmb/ldx006 
175 Rabago D, Best TM, Beamsley M, Patterson J. A systematic review of prolotherapy for chronic musculoskeletal 
pain. Clin J Sport Med. 2005;15(5):376–380. doi:10.1097/01.jsm.0000186685.68661.03 
176 Dorman TA. Prolotherapy: a survey. J Orthop Med. 1993;15(2):49–50. doi:10.1080/1355297X.1993.11719720 
177 Dagenais S, Ogunseitan O, Haldeman S, Wooley JR, Newcomb RL. Side effects and adverse events related to 
intraligamentous injection of sclerosing solutions (prolotherapy) for back and neck pain: a survey of practitioners. 
Archives of Physical Medicine and Rehabilitation. 2006 Jul;87(7):909-13. doi:10.1016/j.apmr.2006.03.017 
178 Ewart D, Sowerby C, Yang S, et al. Dextrose prolotherapy for musculoskeletal pain: a systematic review. 
Washington (DC): Evidence Synthesis Program, Health Systems Research, Office of Research and Development, 
Department of Veterans Affairs; 2024. (VA ESP Project #09-009). Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK611427/ 
179 Bae G, Kim S, Lee S, Lee WY, Lim Y. Prolotherapy for patients with chronic musculoskeletal pain: a systematic 
review and meta-analysis. Anesth Pain Med. 2021;16(1):e11259. doi:10.17085/apm.20079 
180 Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of corticosteroid injections and other injections for 
management of tendinopathy: a systematic review of randomised trials. Lancet. 2010;376(9754):1751-1767. 
doi:10.1016/S0140-6736(10)61160-9 
181 Kim AR, Yoon YJ, Cho YS, Lee H, Lee J, et al. The effect of NSAID use on dextrose prolotherapy in patients with 
knee osteoarthritis: a prospective case series. Clin Med Insights Arthritis Musculoskelet Disord. 
2025;18:11795441251330313. doi:10.1177/11795441251330313 
182 Capotosto S, Nazemi AK, Komatsu DE, Penna J. Prolotherapy in the treatment of sports-related 

tendinopathies: a systematic review of randomized controlled trials. Orthop J Sports Med. 
2024;12(11):23259671241275087. doi:10.1177/23259671241275087 
183 Zhao AT, Caballero CJ, Nguyen LT, Vienne HC, Lee C, Kaye AD. A comprehensive update of prolotherapy in the 
management of osteoarthritis of the knee. Orthop Rev (Pavia). 2022;14(4):33921. doi:10.52965/001c.33921 
184 Sony S, Raghunathan K, Singh A, Thomas J, George A. Exploring dextrose prolotherapy in rotator cuff 
disorders: a systematic review and meta-analysis. Indian J Anaesth. 2025;69(9):881-898. PMCID: PMC12377548. 
PROSPERO registration: CRD42024520747. 

 

https://www.dgs-academy.com/fileadmin/documents/Swiss_Guidelines_for_safe_1.7_Dry_Needling.pdf?utm_source=chatgpt.com
https://www.dgs-academy.com/fileadmin/documents/Swiss_Guidelines_for_safe_1.7_Dry_Needling.pdf?utm_source=chatgpt.com
https://shop.thieme.de/en/Manual-Trigger-Point-Therapy/9783132202917
https://shop.thieme.de/en/Manual-Trigger-Point-Therapy/9783132202917
https://www.ncbi.nlm.nih.gov/books/NBK611427/?utm_source=chatgpt.com


 REFERENCES | 133 
 

 

 
185 Ban I, Brorson S, Langberg H, Skovsen AP, Ellegaard K. Effects of dextrose prolotherapy on tendinopathy, 
fasciopathy, and ligament injuries: a systematic review. Medicine (Baltimore). 2020;99(45):e23264. 
doi:10.1097/MD.0000000000023264 
186 Zhu M, Rabago D, Chung VC-H, Reeves KD, Wong S-Y, Sit R W-S. Effects of hypertonic dextrose injection 
(prolotherapy) in lateral elbow tendinosis: a systematic review and meta-analysis. Arch Phys Med Rehabil. 2022 
Nov;103(11):2209-2218. doi:10.1016/j.apmr.2022.01.166 
187 Goh SL, Jaafar Z, Gan YN, et al. 2021. Efficacy of prolotherapy in comparison to other therapies for chronic soft 
tissue injuries: a systematic review and network meta-analysis. PLOS ONE 16(5):e0252204. 
doi:10.1371/journal.pone.0252204 
188 Mociu S-I, Nedelcu A-D, Lupu A-A, Uzun A-B, Iliescu D-M, Ionescu E-V, Iliescu M-G. Prolotherapy as a 

regenerative treatment in the management of chronic low back pain: a systematic review. Medicina (Kaunas). 
2025;61(9):1588. doi:10.3390/medicina61091588 
189 Barawid EL, Davis SM, Ardestani A, Turchi RD. Periarticular dextrose prolotherapy after total knee 
arthroplasty: a retrospective case series. AME Surg J. 2023;3:13. doi:10.21037/asj-21-38 
190 Suryadi T, Rahmadian N, Putra EA, Suryadi A. Dextrose prolotherapy for supraspinatus partial tear: A case 
report. J Med Univ Santo Tomas. 2022;6(1):54–60. doi:10.35460/2546-1621.2022-0054 
191 Sam N, et al. A Case Series: Effect of Comorbidities on the Outcomes of Prolotherapy Injection for Frozen 

Shoulder Patients. Int Med Case Rep J. 2023;16:257-263. doi:10.2147/IMCRJ.S407723 
192 Mašić I, Miokovic M, Muhamedagić B. Evidence based medicine – new approaches and challenges. Acta 
Inform Med. 2008;16(4):219–225. doi:10.5455/aim.2008.16.219-225 
193 Haneline MT. Evidence-based chiropractic practice. Sudbury, MA: Jones & Bartlett; 2006. ISBN: 978-
0763735715. 
194 Palmer R, Patijn J. Thoughts Regarding Evidenced Based Medicine. Brussels (BE): Fédération Internationale de 
Médecine Manuelle (FIMM). Available from: https://www.fimm-online.com/file/repository/EBM_v2_e.pdf 
195 Agency for Healthcare Research and Quality. Clinical guidelines and recommendations [Internet]. Rockville 
(MD): AHRQ; c2018. Available from: https://www.ahrq.gov/prevention/guidelines/index.html 
196 FIMM Scientific Committee. Reproducibility and validity studies of diagnostic procedures in 
manual/musculoskeletal medicine: protocol formats. 3rd ed. Patijn J, editor. Brussels (Belgium): International 
Federation for Manual/Musculoskeletal Medicine (FIMM); 2004. Available from: https://www.fimm-
online.com/file/repository/reproduciblity_validity.pdf 
197 Patijn J. Reproducibility protocol for diagnostic procedures in Manual/Musculoskeletal Medicine (Edition 
2019). Manuelle Medizin. 2019;57:451–479 
198 Beyer L, Vinzelberg S, Loudovici-Krug D. Evidence-based medicine in manual medicine/manual therapy – a 
summary review. Manuelle Medizin. 2022;60(4):203–223. doi:10.1007/s00337-022-00913-y 
199 Luomajoki H, Kool J, de Bruin ED, Airaksinen O. Movement control tests of the low back: evaluation of the 
difference between patients with low back pain and healthy controls. BMC Musculoskelet Disord. 2008;9:170. 
doi:10.1186/1471-2474-9-170 
200 Sacher R, Wuttke M, Göhmann U, Kayser C, Knabe-Ulner K, Ammermann E, Ammermann M, Krocker B, 
Fünfgeld L, Spittank H, Derlien S, Loudovici-Krug D. Effects of Single Manual Medicine Treatment for Infants with 
Postural and Movement Asymmetries and Positional Preference: A Multicentre Randomised Controlled Trial – 
SMMT for IPMA. Physikalische Medizin – Rehabilitationsmedizin – Kurortmedizin. 2022;32(05):263-272. 
doi:10.1055/a-1704-3494 
201 Salamh P, Cook C, Reiman MP, Sheets C. Treatment effectiveness and fidelity of manual therapy to the knee: a 
systematic review and meta-analysis. Musculoskeletal Care. 2017;15(3):238-248. doi:10.1002/msc.1166 
202 Wong JJ, Shearer HM, Mior S, Jacobs C, Côté P, Randhawa K, Yu H, Southerst D, Varatharajan S, Sutton D, 
van der Velde G, Carroll LJ, Ameis A, Ammendolia C, Brison R, Nordin M, Stupar M, Taylor-Vaisey A; OPTIMa 
Collaboration. Are manual therapies, passive physical modalities, or acupuncture effective for the management 
of patients with whiplash-associated disorders or neck pain and associated disorders? An update of the Bone and 
Joint Decade Task Force on Neck Pain and Its Associated Disorders. Spine J. 2016 Dec;16(12):1598-1630. 
doi:10.1016/j.spinee.2015.08.024 
203 von Heymann WJ, Schloemer P, Timm J, Muehlbauer B. Spinal high-velocity low-amplitude manipulation in 
acute nonspecific low back pain: a double-blinded randomized controlled trial in comparison with diclofenac and 
placebo. Spine. 2013;38(7):540-8. doi:10.1097/BRS.0b013e318275d09c 

204 Michaleff ZA, Lin CWC, Maher CG, van Tulder MW. Spinal manipulation epidemiology: systematic review of 
cost-effectiveness studies. J Electromyogr Kinesiol. 2012 Oct;22(5):655-662. doi:10.1016/j.jelekin.2012.02.011 

 

https://www.fimm-online.com/file/repository/EBM_v2_e.pdf?utm_source=chatgpt.com
https://www.ahrq.gov/prevention/guidelines/index.html?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/reproduciblity_validity.pdf?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/reproduciblity_validity.pdf?utm_source=chatgpt.com


 REFERENCES | 134 
 

 

 
205 Slater SL, Ford JJ, Richards MC, Taylor NF, Surkitt LD, Hahne AJ. The effectiveness of sub-group specific manual 
therapy for low back pain: a systematic review. Manual Therapy. 2012 Jun;17(3):201-212. 
doi: 10.1016/j.math.2012.01.006 
206 Furlan AD, Yazdi F, Tsertsvadze A, Gross A, van Tulder M, Santaguida L, et al. A systematic review and meta-
analysis of efficacy, cost-effectiveness, and safety of selected complementary and alternative medicine for neck 
and low-back pain. Evid Based Complement Alternat Med. 2012;2012:953139. doi:10.1155/2012/953139 
207 Hidalgo B, Hall T, Bossert J, Dugeny A, Cagnie B, Pitance L. The efficacy of manual therapy and exercise for 
treating non-specific neck pain: a systematic review. J Back Musculoskelet Rehabil. 2017;30(6):1149-1169. 
doi:10.3233/BMR-169615 
208 Aoyagi M, Mani R, Jayamoorthy J, Tumilty S. Determining the level of evidence for the effectiveness of spinal 
manipulation in upper limb pain: a systematic review and meta-analysis. Man Ther. 2015;20(4):515-523. 
doi:10.1016/j.math.2014.11.004 
209 Salamh P, Cook C, Reiman MP, Sheets C. Treatment effectiveness and fidelity of manual therapy to the knee: a 
systematic review and meta-analysis. Musculoskeletal Care. 2017;15(3):238-248. doi:10.1002/msc.1166 
210 Xu Q, Chen B, Wang Y, Wang X, Han D, Ding D, et al. The effectiveness of manual therapy for relieving pain, 
stiffness, and dysfunction in knee osteoarthritis: a systematic review and meta-analysis. Pain Physician. 2017 
May;20(4):229-243. doi:10.36076/ppj.2017.243 
211 Calixtre LB, Moreira RF, Franchini GH, Alburquerque-Sendín F, Oliveira AB. Manual therapy for the 
management of pain and limited range of motion in subjects with signs and symptoms of temporomandibular 
disorder: a systematic review of randomized controlled trials. J Oral Rehabil. 2015;42(11):847-861. 
doi:10.1111/joor.12321 
212 Martins WR, Blasczyk JC, Aparecida da Silva Santos J, Trevisan ME, Crippa GE, Ferreira DM, et al. 
Efficacy of musculoskeletal manual approach in the treatment of temporomandibular joint disorder: a systematic 
review with meta-analysis. Manual Therapy. 2016;21:10-17. doi:10.1016/j.math.2015.06.009 
213 Schumacher MR, Swanson C, Wolff S, Orteza R, Aguilar R. Exploring the immediate and short-term effect of 

lumbar spinal manipulation on pressure pain threshold: a randomized controlled trial of healthy participants. 
Chiropractic & Manual Therapies. 2024 May 29;32(1):19. doi:10.1186/s12998-024-00540-5 
214 Puntumetakul R, Pithak R, Namwongsa S, Saiklang P, Boucaut R. The effect of massage technique plus thoracic 
manipulation versus thoracic manipulation on pain and neural tension in mechanical neck pain: a randomized 
controlled trial. J Phys Ther Sci. 2019;31(2):195-201. doi:10.1589/jpts.31.195 
215 Tsegay GS, Gebregergs GB, Weleslassie GG, Hailemariam TT. Effectiveness of thoracic spine manipulation on 
the management of neck pain: a systematic review and meta-analysis of randomized controlled trials. J Pain Res. 
2023;16:597–609. doi:10.2147/JPR.S368910 
216 Sillevis R, Unum J, Weiss V, Shamus E, Selva-Sarzo F. The effect of a spinal thrust manipulation’s audible pop 
on brain wave activity: a quasi-experimental repeated measure design. PeerJ. 2024;12:e17622. 
doi:10.7717/peerj.17622 
217 Taşkaya B, Taşkent İ, Çakıllı M, Yılmaz Ö. The effect of manual therapy on psychological factors and quality of 
life in lumbar disc herniation patients: a single-blinded randomized clinical trial. Int J Environ Res Public Health. 
2024;21(9):1234. doi:10.3390/ijerph21091234 
218 McDevitt A, Young J, Mintken PE, Cleland JA. Regional interdependence and manual therapy directed at the 
thoracic spine. J Man Manip Ther. 2015;23(3):139-146. doi:10.1179/2042618615Y.0000000005 
219 World Health Organization. WHO guideline for non-surgical management of chronic primary low back pain in 
adults in primary and community care settings. Geneva: World Health Organization; 2023. ISBN: 978-92-4-
008178-9. Available from: https://www.who.int/publications/i/item/9789240081789 
220 Rizzo RRN, Cashin AG, Wand BM, Ferraro MC, Sharma S, Lee H, O’Hagan E, Maher CG, Furlan AD, van Tulder 
MW, et al. Non-pharmacological and non-surgical treatments for low back pain in adults: an overview of 
Cochrane Reviews. Cochrane Database Syst Rev. 2025;1:CD014777. doi:10.1002/14651858.CD014777.pub2 
221 Gevers-Montoro C, Provencher B, Campeau M, Normand MC, Piché M. Reduction of chronic primary low back 
pain by spinal manipulative therapy is accompanied by decreases in segmental mechanical hyperalgesia and pain 
catastrophizing: A randomized placebo-controlled dual-blind mixed experimental trial. J Pain. 2024;25(8):104500. 
doi:10.1016/j.jpain.2024.01.005 
222 Narenthiran P, Granville Smith I, Williams FMK. Does the addition of manual therapy to exercise therapy 
improve pain and disability outcomes in chronic low back pain? A systematic review. J Bodyw Mov Ther. 
2024;42:146-152. doi:10.1016/j.jbmt.2024.12.004 
223 Villanueva-Ruíz I, Falla D, Saez M, Araolaza-Arrieta M, Azkue JJ, Arbillaga-Etxarri A, Lersundi A, Lascurain-

Aguirrebeña I. Manual therapy and neck-specific exercise are equally effective for treating non-specific neck pain 

 

https://www.who.int/publications/i/item/9789240081789?utm_source=chatgpt.com


 REFERENCES | 135 
 

 

 
but only when exercise adherence is maximised: a randomised controlled trial. Musculoskelet Sci Pract. 
2025;77:103319. doi:10.1016/j.msksp.2025.103319 
224 Xu X, Ling Y. Comparative safety and efficacy of manual therapy interventions for cervicogenic headache: a 

systematic review and network meta-analysis. Front Neurol. 2025;16:1566764. doi:10.3389/fneur.2025.1566764 
225 Xu X, Ling Y. Manual therapy for cervical radiculopathy: effects on neck disability and pain – a systematic 
review and network meta-analysis. J Pain Res. 2025;18:2035-2045. doi:10.2147/JPR.S513428 
226 Vieira LS, Pestana PRM, Miranda JP, Soares LA, Silva F, Alcantara MA, Oliveira VC. The efficacy of manual 
therapy approaches on pain, maximum mouth opening and disability in temporomandibular disorders: a 
systematic review of randomised controlled trials. Life (Basel). 2023;13(2):292. doi:10.3390/life13020292 
227 Nolet PS, Yu H, Côté P, Meyer AL, Kristman VL, Sutton D, Murnaghan K, Lemeunier N. Reliability and validity of 

manual palpation for the assessment of patients with low back pain: a systematic and critical review. Chiropr 
Man Ther. 2021;29:33. doi:10.1186/s12998-021-00384-3. 
228 Bernhardsson S, Larsson A, Bergenheim A, Ho-Henriksson C-M, Ekhammar A, Lange E, Larsson MEH, 
Nordeman L, Samsson KS, Bornhöft L. Digital physiotherapy assessment vs conventional face-to-face 
physiotherapy assessment of patients with musculoskeletal disorders: a systematic review. PLoS One. 
2023;18(3):e0283013. doi:10.1371/journal.pone.0283013 
229 Gorrell LM, Anekar AA, Ferreira GE, et al. Reporting of adverse events associated with spinal manipulation in 

randomised clinical trials: an updated systematic review. BMJ Open. 2023;13(5):e067526. doi:10.1136/bmjopen-
2022-067526 
230 Pankrath N, Nilsson S, Ballenberger N. Adverse events after cervical spinal manipulation – a systematic review 

and meta-analysis of randomized clinical trials. Pain Physician. 2024 May;27(4):185-201. Available from: 
https://pubmed.ncbi.nlm.nih.gov/38805524/ 
231 World Health Organization. WHO guideline for non-surgical management of chronic primary low back pain in 
adults in primary and community care settings. Geneva: World Health Organization; 2023. ISBN: 978-92-4-
008178-9. Available from: https://www.who.int/publications/i/item/9789240081789 
232 Guidelines on basic training and safety – Version 3.1. 2013 International Federation for 
Manual/Musculoskeletal Medicine (FIMM), RehaClinic Baden, Bäderstrasse 16, CH-5400 Baden, Switzerland. 
Available at: https://www.fimm-online.com/file/repository/guidelines_on_basic_training_and_safety_3_1.pdf 
233 International Federation for Manual/Musculoskeletal Medicine. FIMM News. 2008;17(1):v1.3. Available from: 
https://www.fimm-online.com/file/repository/fimm_news_2008_1_v1_3.pdf 
234 European Scientific Society of Manual Medicine (ESSOMM). UEMS training requirement for manual medicine 
competence. 2022. Available from: 
https://www.essomm.eu/file/repository/UEMS_Training_Requirement_for_Manual_Medicine_Competence.pdf 
235 Institute of Medicine (US) Committee to Design a Strategy for Quality Review and Assurance in Medicare. 
Medicare: a strategy for quality assurance. Vols. 1–2. Washington (DC): National Academies Press; 1990. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK233958/ 
236 Agency for Healthcare Research and Quality (AHRQ). Types of measures. Rockville (MD): AHRQ. Available 
from: https://www.ahrq.gov/talkingquality/measures/types.html 
237 Beauchamp TL, Childress JF. Principles of biomedical ethics. 8th ed. New York: Oxford University Press; 2019. 

ISBN: 978-0-19-064087-3. 
238 Academy of Medical Royal Colleges. Academy statement on professionalism. London: AoMRC; 2020. Available 
from: https://www.aomrc.org.uk/reports-guidance/academy-statement-on-professionalism/ 
239 Gillon R. Ethics needs principles—four can encompass the rest—and respect for autonomy should be ‘first 
among equals’. J Med Ethics. 2003;29(5):307-312. doi:10.1136/jme.29.5.307 
240 Académie nationale de médecine, Comité d’éthique et de déontologie. Éthique et pratiques médicales : 
recommandations et perspectives. Paris: Académie nationale de médecine; 2018. Available from: 
https://www.academie-medecine.fr/wp-content/uploads/2018/11/rapport-ethique-et-pratiques-medicales-
2018.pdf 
241 Schenker Y, Meisel A. Informed consent in clinical care: practical considerations in the effort to achieve ethical 
goals. JAMA. 2011;305(11):1130–1131. doi:10.1001/jama.2011.333 
242 Koes BW, van Tulder MW, Thomas S. Diagnosis and treatment of low back pain. BMJ. 2006;332(7555):1430-4. 
doi:10.1136/bmj.332.7555.1430 
243 Betancourt JR, Green AR, Carrillo JE, Ananeh-Firempong O. Defining cultural competence: a practical 

framework for addressing racial/ethnic disparities in health and health care. Public Health Rep. 2003;118(4):293-
302. doi:10.1093/phr/118.4.293 

 

https://pubmed.ncbi.nlm.nih.gov/38805524/?utm_source=chatgpt.com
https://www.who.int/publications/i/item/9789240081789?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/guidelines_on_basic_training_and_safety_3_1.pdf?utm_source=chatgpt.com
https://www.fimm-online.com/file/repository/fimm_news_2008_1_v1_3.pdf
https://www.essomm.eu/file/repository/UEMS_Training_Requirement_for_Manual_Medicine_Competence.pdf
https://www.ncbi.nlm.nih.gov/books/NBK233958/?utm_source=chatgpt.com
https://www.ahrq.gov/talkingquality/measures/types.html
Academy%20of%20Medical%20Royal%20Colleges.%20Academy%20statement%20on%20professionalism.%20London:%20AoMRC%3B%202020.%20Available%20from:%20https:/www.aomrc.org.uk/reports-guidance/academy-statement-on-professionalism
https://www.academie-medecine.fr/wp-content/uploads/2018/11/rapport-ethique-et-pratiques-medicales-2018.pdf
https://www.academie-medecine.fr/wp-content/uploads/2018/11/rapport-ethique-et-pratiques-medicales-2018.pdf


 REFERENCES | 136 
 

 

 
244 Foucault M. The Birth of the Clinic: An Archaeology of Medical Perception. London: Routledge; 2003. 
doi:10.4324/9780203715109 
245 General Medical Council. Maintaining personal and professional boundaries [Internet]. London: GMC; 2024 

[cited 2025 Nov 4]. Available from: https://www.gmc-uk.org/professional-standards/the-professional-
standards/maintaining-personal-and-professional-boundaries 
246 Royal College of Physicians and Surgeons of Canada. CanMEDS 2015 Physician Competency Framework: The 
Professional Role. Ottawa: The Royal College of Physicians and Surgeons of Canada; 2015. Available from: 
https://canmeds.royalcollege.ca/en/framework/professional 
247 Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams B, Riley JL III. Sex, gender, and pain: A review of 
recent clinical and experimental findings. J Pain. 2009;10(5):447–485. doi:10.1016/j.jpain.2008.12.001 
248 British Medical Association. Core ethics guidance (sections referencing chaperones) and Ethics toolkit: the 
doctor–patient relationship [Internet]. London: BMA; 2025 [cited 2025 Nov 4]. Available from: 
https://www.bma.org.uk/media/iurldd5z/core-ethics-guidance-updated-feb-2025.pdf and 
https://www.bma.org.uk/media/nalcxoal/doctor-patient-relationship-guidance-updated-feb-2025.pdf 
249 Active Citizenship Network. European Charter of Patients’ Rights [Internet]. Brussels: Active Citizenship 
Network; 2002 [cited 2025 Nov 4]. Available from: 
https://www.activecitizenship.net/multimedia/import/images/patientsrights/ec_english.pdf 
250 European Union. Directive 2011/24/EU of the European Parliament and of the Council of 9 March 2011 on the 
application of patients’ rights in cross-border healthcare. Official Journal of the European Union. 2011 Apr 4;L 
88:45–65. doi:10.3000/17252555.L_2011.088.eng . Available from: https://eur-lex.europa.eu/eli/dir/2011/24/oj 
251 World Health Organization. WHO Patient Safety Curriculum Guide: Multi-professional Edition. Geneva: World 
Health Organization; 2011. 253 p. ISBN: 978-92-4-150195-8. Available from: 
https://iris.who.int/handle/10665/44641 
252 Medical Board of Australia. Guidelines: Sexual boundaries in the doctor-patient relationship [Internet]. 

Melbourne: MBA/AHPRA; 2018 [cited 2025 Nov 4]. Available from: 
https://www.medicalboard.gov.au/documents/default.aspx?record=WD18/26658&dbid=AP&chksum=wBzP8118
qp3Bhhamf%2BIrSw%3D%3D 
253 World Medical Association. Medical Ethics Manual. 3rd ed. Ferney-Voltaire: World Medical Association; 2015. 
ISBN 978-92-990079-0-7. 
254 Moseng T, Vliet Vlieland TPM, Battista S, et al. EULAR recommendations for the non-pharmacological core 
management of hip and knee osteoarthritis: 2023 update. Ann Rheum Dis. 2024;83(6):730-740. doi:10.1136/ard-
2023-225041 
255 O’Connor E, Coates HM, Yardley IE, Wu AW. Disclosure of patient safety incidents: a comprehensive review. 
Int J Qual Health Care. 2010;22(5):371–379. doi:10.1093/intqhc/mzq042 
256 Cruess RL, Cruess SR, Steinert Y, editors. Teaching medical professionalism: Supporting the development of a 

professional identity. 2nd ed. Cambridge: Cambridge University Press; 2016. doi:10.1017/CBO9781316178485 
257 Epstein RM, Krasner MS. Physician resilience: what it means, why it matters, and how to promote it. Acad 
Med. 2013;88(3):301–3. doi:10.1097/ACM.0b013e318280cff0 
258 World Medical Association. Declaration of Geneva: The physician’s pledge. Ferney-Voltaire (France): World 
Medical Association; 2017. Available from: https://www.wma.net/policies-post/wma-declaration-of-geneva/ 
259 Wyke B. Articular neurology – a review. Physiotherapy. 1972 Mar;58(3):94-99. PMID: 4604122. 
260 Mennell JM. Joint pain: diagnosis and treatment using manipulative techniques. Boston (MA): Little, Brown & 
Co.; 1964. xii, 178 p. ISBN: 0031656668 (9780031656667); also listed as 0316566683 (9780316566681). 
261 McLain RF, Pickar JG. Mechanoreceptor endings in human thoracic and lumbar facet joints. Spine (Phila Pa 
1976). 1998 Jan 15;23(2):168–73. doi:10.1097/00007632-199801150-00004 
262 Locher H. Manuelle Medizin, manuelle Therapie: Grundlagen, Wirkmechanismen, Indikationen und Evidenz. 
Unfallchirurg. 2021;124(5):433-445. doi:10.1007/s00113-021-01004-8 
263 Chen X, Tang S-J. Neural circuitry polarization in the spinal dorsal horn (SDH): A novel form of dysregulated 
circuitry plasticity during pain pathogenesis. Cells. 2024;13(5):398. doi:10.3390/cells13050398 
264 Liu S, Kelliher L. Physiology of pain—a narrative review on the pain pathway and its application in the pain 
management. Dig Med Res. 2022;5:56. doi:10.21037/dmr-21-100 
265 Medlock L, Sekiguchi K, Hong S, Dura-Bernal S, Lytton WW, Prescott SA. Multiscale computer model of the 

spinal dorsal horn reveals changes in network processing associated with chronic pain. J Neurosci. 
2022;42(15):3133–3149. doi:10.1523/JNEUROSCI.1199-21.2022 

 

https://www.gmc-uk.org/professional-standards/the-professional-standards/maintaining-personal-and-professional-boundaries?utm_source=chatgpt.com
https://www.gmc-uk.org/professional-standards/the-professional-standards/maintaining-personal-and-professional-boundaries?utm_source=chatgpt.com
https://canmeds.royalcollege.ca/en/framework/professional
https://www.bma.org.uk/media/iurldd5z/core-ethics-guidance-updated-feb-2025.pdf?utm_source=chatgpt.com
https://www.bma.org.uk/media/nalcxoal/doctor-patient-relationship-guidance-updated-feb-2025.pdf?utm_source=chatgpt.com
https://www.activecitizenship.net/multimedia/import/images/patientsrights/ec_english.pdf?utm_source=chatgpt.com
https://eur-lex.europa.eu/eli/dir/2011/24/oj
https://iris.who.int/handle/10665/44641?utm_source=chatgpt.com
https://www.medicalboard.gov.au/documents/default.aspx?record=WD18/26658&dbid=AP&chksum=wBzP8118qp3Bhhamf%2BIrSw%3D%3D
https://www.medicalboard.gov.au/documents/default.aspx?record=WD18/26658&dbid=AP&chksum=wBzP8118qp3Bhhamf%2BIrSw%3D%3D
https://www.wma.net/policies-post/wma-declaration-of-geneva/?utm_source=chatgpt.com


 REFERENCES | 137 
 

 

 
266 Peirs C, Dallel R, Todd AJ. Recent advances in our understanding of the organization of dorsal horn neuron 
populations and their contribution to cutaneous mechanical allodynia. J Neural Transm (Vienna). 
2020;127(4):505-525. doi:10.1007/s00702-020-02159-1 
267 Todd AJ. Neuronal circuitry for pain processing in the dorsal horn. Nat Rev Neurosci. 2010;11(12):823-836. 
doi:10.1038/nrn2947 
268 Royal Australian College of General Practitioners (RACGP). The RACGP Curriculum for Australian General 
Practice [Internet]. Melbourne (VIC): RACGP; 2011. ISBN 978-0-86906-328-6. 
269 Commission on Professional and Hospital Activities. H-ICDA: Hospital Adaptation of ICDA. 2nd ed. Vols. 1–2. 
Ann Arbor (MI): Commission on Professional and Hospital Activities; 1973. 
270 Travell JG, Simons DG. Myofascial pain and dysfunction: the trigger point manual. Vol 1: Upper half of body. 

Baltimore (MD): Williams & Wilkins; 1983. 713 p. ISBN: 068308366X. 
271 American Association of Colleges of Osteopathic Medicine. Glossary of osteopathic terminology. 3rd ed. 
Chevy Chase (MD): American Association of Colleges of Osteopathic Medicine; 2017. ISBN: 978-0-9974411-2-3. 
272 (Muster-)Kursbuch Manuelle Medizinn (2018). Auf der Grundlage der (Muster-)Weiterbildungsordnung 2018. 
Available from: 
https://www.bundesaerztekammer.de/fileadmin/user_upload/BAEK/Themen/Aus-Fort-
Weiterbildung/Weiterbildung/Kursbuecher/2018/20220217_18_MKB_ManuelleMedizin.pdf 

https://www.bundesaerztekammer.de/fileadmin/user_upload/BAEK/Themen/Aus-Fort-Weiterbildung/Weiterbildung/Kursbuecher/2018/20220217_18_MKB_ManuelleMedizin.pdf
https://www.bundesaerztekammer.de/fileadmin/user_upload/BAEK/Themen/Aus-Fort-Weiterbildung/Weiterbildung/Kursbuecher/2018/20220217_18_MKB_ManuelleMedizin.pdf

	Acknowledgements
	SECTION I:  GENERAL CONSIDERATIONS
	1. Introduction
	1.1. Manual Medicine
	1.2. Musculoskeletal Medicine
	1.3. Osteopathic Manipulative Medicine and Treatment
	1.4. Osteopathic Neuromusculoskeletal Medicine
	1.5. Manual Therapy
	1.6. Arthrokinematics
	1.7. Chuna Manual Medicine
	1.8. MM Medicine

	2. Purpose of the Guidelines
	3. How to Use this Document
	4. The Value of MM Medicine
	4.1. Different Models of MM Medicine
	4.2. Cost-Effective Management of MM Medicine
	4.2.1. Cost-Effectiveness Evidence
	4.2.2. Strategic Implications
	4.2.3. Comparative Health System Perspectives
	4.2.4. Digital Health and Tele-MM Models
	4.2.5. Barriers to Implementation and Policy Recommendations
	4.3. Mismatch between Musculoskeletal Burden and Provider Competency
	4.3.1. Educational Innovations in MM Training
	4.3.2. Continuing Professional Development (CPD) and Certification Pathways
	4.3.3. Research Literacy and Evidence-Based Practice
	4.4. Regulatory Variation in MM Medicine Practice
	4.4.1. Ethical and Legal Considerations in Manual Practice
	4.4.2. Cross-Border Harmonization and Global Standards
	4.4.3. Future Directions: Integration with Preventive and Public Health Frameworks
	4.5. Training Programmes at Different Educational Levels
	4.6. Minimum of Educational Requirements

	5. Educational Pathways (examples)
	5.1. Europe, Australia, New Zealand, Israel, Latin America
	5.2. USA, Canada: Doctors of Osteopathic Medicine (DO) and US-trained DOs in  Canada
	5.3. USA, Canada: Medical Doctors (MD)
	5.4. Republic of Korea

	6. History and Principles
	6.1. Historical Information
	6.2. Principles of MM Medicine


	SECTION II:  TRAINING IN MM MEDICINE
	1. Use of MM Medicine
	1.1. Introduction
	1.2. Administrative and Academic Considerations
	1.3. Scope of Practice
	1.4. Examination and Licensing / Registration
	1.5. Supervision, Monitoring, Accreditation and Evaluation

	2. Common Competencies Shared by MM Physicians and Surgeons
	3. Levels of Education in MM Medicine
	3.1. Structure- and Process-Based versus Competency-Based Educational Programmes
	3.2. Overview of the Training Levels
	3.3. Level 1 – Medical School Level or Predoctoral Level
	3.4. Level 2 – MM-Recognition Level or Facility Level
	3.4.1. Competency-Based Definition
	3.4.2. Structure and Process-Based Definition
	3.5. Level 3 – MM-Specialist Level or Specialty Level
	3.5.1. Competency-Based Definition
	3.5.2. Structure and Process-Based Definition
	3.6. Level 4 – Master Level or Doctorate Level
	3.6.1. Competency-Based Definition
	3.6.2. Structure and Process-Based Definition

	4. Education and Training Level 1 – Medical School or Predoctoral Level
	4.1. Objective
	4.2. Duration of Training
	4.3. Core Topics and Syllabus
	4.4. Practical Supervised Clinical Experience
	4.5. Assessment
	4.6. Continuing Professional Development

	5. Education and Training Level 2 – MM-Recognition or Facility Level
	5.1. Objective
	5.2. Duration of Training
	5.3. Core Topics and Syllabus
	5.4. Practical Supervised Clinical Experience
	5.5. Assessment
	5.6. Post-Degree Training
	5.7. Continuing Professional Development

	6. Education and Training Level 3 – MM-Specialist Level or Specialty Level
	6.1. Objective
	6.2. Duration of Training
	6.3. Core Topics and Syllabus
	6.4. Practical Supervised Clinical Experience
	6.5. Assessment
	6.6. Post-Degree Training
	6.7. Continuing Professional Development

	7. Education and Training level 4 – Master Level or Doctorate Level
	7.1. Objective
	7.2. Duration of Training
	7.3. Core Topics and Syllabus
	7.4. Practical Supervised Clinical Experience
	7.5. Assessment
	7.6. Post-Degree Training
	7.7. Continuing Professional Development

	8. Core Topics and Syllabus o
	8.1. Basic Knowledge
	8.1.1. Essential Knowledge
	8.1.2. Essential Skills
	8.2. Anatomy Objectives
	8.2.1. General Anatomy Objectives
	8.2.2. Specific Anatomy Objectives
	8.3. Physiology Objectives
	8.3.1. General Physiology Objectives
	8.3.2. Specific Physiology Objectives
	8.4. Biomechanics Objectives
	8.4.1. General Biomechanics Objective
	8.4.2. Specific Biomechanics Objectives
	8.5. Pain Objectives
	8.5.1. General Pain Objective
	8.5.2. Specific Pain Objectives
	8.6. Diagnostic Examination
	8.6.1. Conventional Medical Examination
	8.6.2. Examination Using MM Techniques
	8.6.3. Recording Diagnostic Findings
	8.7. Treatment Modalities
	8.7.1. General Treatment
	8.7.2. Disease Prevention and Health Promotion
	8.8. Clinical Pictures
	8.8.1. Clinical Pictures in MM Medicine
	8.8.2. Diseases, Disorders and Conditions


	SECTION III:  CONTRAINDICATIONS, COMPLICATIONS, AND SIDE EFFECTS
	1. Introduction
	2. Contraindications in MM Medicine
	2.1. Direct Techniques
	2.1.1. Contraindications with the Intention of Spinal Treatment
	2.1.2. Precautions with the Intention of Spinal Treatment
	2.2. Indirect and Reflex based Techniques

	3. Complications and Side Effects in MM Medicine
	3.1. Introduction
	3.2. Most Severe Complications
	3.3. Serious Complications
	3.4. Complications and Side Effects of Less Consequence


	SECTION IV:  SAFETY IN MM MEDICINE
	1. Risks of Cervical Spine High-Velocity Thrust Treatments
	1.1. General Considerations from the Literature
	1.2. Vertebrobasilar Accidents and Cervical Spine High-Velocity Thrust Therapy

	2. Risks of Lumbar Spine Manipulation Therapy
	3. Risks of Thoracic Spine and Rib Manipulation Therapy
	4. Risks of Pelvic Ring Manipulation Therapy (Sacroiliac and Pubic Symphysis Joints)
	5. Risks of Dry Needling
	5.1. Incidence of Adverse Events
	5.2. Serious Complications
	5.3. Factors Modulating the Risk
	5.4. Risk Mitigation and Clinical Implications
	5.5. Summary

	6. Risks of Prolotherapy

	SECTION V:  EVIDENCE IN MM MEDICINE
	SECTION VI:  QUALITY IN EDUCATION AND TRAINING IN MM MEDICINE
	1. Initial Situation
	2. Quality Objectives
	3. Different Aspects of Quality
	3.1. Personal Qualification of Trainers
	3.1.1. Requested Qualifications of Trainers
	3.1.2. Core Competencies for Trainers
	3.1.3. Quality Management for Trainers
	3.2. Quality of the Organisation or Institution Providing the Education

	4. Quality Tools in MM Medicine q
	4.1. Quality Tools in MM Medicine Training
	4.1.1. Quality Level 1: Postgraduate Education
	4.1.2. Quality Level 2: Re-Certification
	4.1.3. Quality Level 3: Teacher Education
	4.2. Quality Tools of Providers of MM Training
	4.2.1. Executive Board
	4.2.2. Continuing Education Board
	4.2.3. Postgraduate Education Board
	4.3. Further Quality Tools

	5. Competent and Independent Quality Institution

	SECTION VII:  ETHICAL PRINCIPLES IN MM MEDICINE
	1. Fundamental Ethical Frameworks
	2. Informed Consent as a Dynamic Process
	3. Boundaries and Power Relations in the Clinical Encounter
	4. Gender Sensitivity and Diversity in Practice
	5. Prevention of Abuse and Misconduct
	6. Documentation and Transparency
	7. Continuous Ethical Education and Reflective Practice
	8. Conclusions

	SECTION VIII:  GLOSSARY
	ANNEXES
	1. Examples of Curricula for Post-Graduate Education and Training in MM Medicine
	1.1. Curriculum of the Swiss Society for Manual Medicine (SAMM)
	1.2. Guidelines of the German Federal Chamber of Physicians
	1.3. Inter-University Diploma (DIU) in Manual Medicine and Osteopathic Medicine  in France

	2. Examples of Master Programmes in MM Medicine
	2.1. Master Degree in Manual Musculoskeletal Medicine of the University of Valencia

	3. Examples of Competency-Based Programmes in MM Medicine in the USA
	3.1. Summary of MM Educational Pathways in the USA
	3.2. Curricula and Testing Related to Manual Medicine in Colleges of Osteopathic  Medicine in the United States of America (USA)
	3.3. ’Osteopathic Recognition‘ Residencies Open to Both MDs and DOs in Various  Specialties
	3.4. Residency Training and Competency-Based Milestones in the Specialty of  Osteopathic Neuromusculoskeletal Medicine (ONMM)


	BIBLIOGRAPHY
	REFERENCES

