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Abstract

Background: Degenerative cervical myelopathy (DCM) is a common and disabling neurodegenerative condition. Surgical
decompression is the only evidence-based treatment to halt disease progression; however, diagnosis and access to timely treatment
are often delayed, which contribute to significant disability and dependence. Supporting early diagnosis and access to timely
treatment is a critical priority. Exploring these challenges, Myelopathy.org has observed that people with DCM may seek osteopathy
care for their symptoms, both before and after diagnosis.

Objective: This study aimed to describe the current interaction between osteopaths and people with DCM and understand how
this may be targeted to enhance the DCM diagnostic pathway.

Methods: Registered osteopaths in the United Kingdom completed a web-based survey hosted by the Institute of Osteopathy,
as part of their institute’s 2021 census. Responses were collected from February to May 2021. Demographic information about
the respondents was captured, including age, gender, and ethnicity. Professional information captured included the year of
qualification; region of practice; type of practice; and number of undiagnosed, operated diagnosed, and unoperated diagnosed
DCM cases encountered per year. The completion of the survey was voluntary; however, a prize draw incentive was offered to
participants.

Results: The demographics were heterogenous for the 547 practitioners who completed the survey. There was representation
from a wide range of demographic groups, including the level of experience, gender, age, and the region of United Kingdom. At
least 68.9% (377/547) of osteopaths reported encounters with DCM each year. Osteopaths most frequently encountered patients
with undiagnosed DCM, with a mean of 3 patient encounters per year. This compares to 2 encounters per year with patients with
diagnosed DCM. The level of practitioner experience was positively correlated with the detection of undiagnosed DCM (P<.005).
The influence of practitioner experience was corroborated by a subgroup analysis looking at the relationship between practitioner
age on the detection of undiagnosed DCM. Osteopaths older than 54 years encountered an average of 4.2 cases per year, whereas
those younger than 35 years detected 2.9 cases per year. Osteopaths in private clinics reported encounters with a greater mean
number (4.4) of undiagnosed DCM cases per year than osteopaths in other clinic types (3.0).

Conclusions: Osteopaths reported that they frequently consult people with DCM, including those suspected to have undiagnosed
or presurgical DCM. Given this concentrated presentation of early DCM and a workforce professionally trained to examine
musculoskeletal disease, osteopaths could have an important role in accelerating access to timely treatment. We included a decision
support tool and specialist referral template as a tool to support onward care.
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Introduction

Degenerative cervical myelopathy (DCM) is an umbrella term
for symptomatic spinal cord compression, secondary to a range
of degenerative pathologies such as osteoarthritic or ligamentous
changes of the cervical spine [1,2]. Symptoms are typically
progressive and debilitating, typically resulting in permanent
disability and poor quality of life [3,4].

DCM is the leading cause of spinal cord impairment worldwide
[5]. Although the prevalence of surgically managed DCM is
estimated to be 1.6 per 100,000 cases, this does not account for
those managed nonoperatively or who do not obtain a diagnosis
[6]. International guidelines emphasize that surgical
decompression is the only evidence-based management for
patients with moderate-to-severe or progressive DCM [7], and
a more recent estimated based on imaging studies suggests that
the overall prevalence could be 2.3% [8].

Although common, there is widespread underreporting of DCM
[9]. Late diagnosis is typical, ultimately leading to increased
morbidity, poorer quality of life [3,10,11], and an increase in
the cost of care [9,12]. This problem is attributed in part to the
heterogenous early features of the disease, including the loss of
manual dexterity, neck pain [13,14], limb weakness, imbalance,
gait impairment, and sensory disturbance [15]. This is
compounded by a lack of awareness among many nonspecialist
health care professionals [9,16].

Process mapping of the DCM diagnostic pathway in the United
Kingdom has shown that specialist care is almost exclusively
accessed via primary care, with patients visiting their general
practitioner multiple times before referral to either
musculoskeletal services or neurology [9,17-19]. Although
primary care is therefore an attractive target for accelerating
access to appropriate care, this is a challenging audience to
reach. Primary care physicians remain under substantial pressure
to remain up to date across the breadth of health care [20] and,
on an individual basis, may see DCM infrequently. Although
improving DCM education for all health care professionals is
important [21], focusing efforts on concentrated triage points
may be more efficient.

Myelopathy.org, an international DCM charity, is attempting
to address this challenge, and through its community, has noted
that many people with DCM [22] seek care from allied health
care professionals, such as physiotherapists, chiropractors, and
osteopaths. This is believed to occur both before and after
diagnosis, although the frequency, nature, and outcomes of these
interactions are poorly characterized. The objective of this work
was therefore to investigate the nature and frequency of
osteopathic care provided to individuals with DCM, to determine
if osteopathy could serve as a focal point for improving timely
access to appropriate treatment.

Methods

Survey Design
The DCM osteopathy survey was designed to capture current
interaction between people with DCM and osteopaths in the
United Kingdom and is reported following the Checklist for
Reporting Results of Internet E-Surveys [23].

A cross-sectional observational study was conducted using a
web-based survey targeted at practicing osteopaths.

Questions captured osteopath demographics including age,
gender, ethnicity, the year of qualification, region of practice,
type of practice, and Institute of Osteopathy (iO) membership
status. The number of people with DCM encountered yearly by
each osteopath was captured in the form of grouped data (0,
1-5, 6-10, 11-15, or 16+).

The questionnaire included questions to assess the frequency
with which the following groups of patients with DCM are
encountered by osteopaths (Multimedia Appendix 1):

• Diagnosed, without surgical intervention
• Diagnosed, following surgical intervention
• Undiagnosed

A case of undiagnosed DCM was determined based upon
osteopath clinical assessment, including history and
examination. Osteopaths determined a case of diagnosed DCM
if either (1) the patient reported having received a clinical
diagnosis of DCM, or (2) available written clinical records
revealed a diagnosis of DCM.

Ethical Considerations
According to the National Health Service (NHS) Health
Research Authority, Research Ethics Committee approval was
not required for this work.

The survey questions were approved by the iO for inclusion in
their triennial practitioner census. The iO is the professional
membership body for osteopaths in the United Kingdom,
representing two-thirds of those practicing. Although their
primary focus is the osteopath community, the iO also endeavors
to engage with other health care professionals, agencies, and
patient groups.

Participants completed the survey voluntarily and were informed
before doing so that anonymized data would be shared with
researchers at the University of Cambridge and the charity
Myelopathy.org for the purposes of academic research. This
acted as voluntary electronic consent, with the completion of
the survey questions taken as agreement to participate.

Identifiable subject data were not required, and therefore,
anonymized data were provided to members of our research
team.
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Entry into a prize draw to win a £100 (US $124.09) Amazon
voucher was offered by the iO as an incentive to complete the
survey.

Development and Testing
The usability and technical functionality of the survey was
piloted by iO before dissemination.

Data Protection
No patient identifiable information was stored. The minimum
amount of data was securely stored and accessed by the
minimum number of researchers for the minimum amount of
time required to complete the research.

Participants
All participants were practicing osteopaths in the United
Kingdom.

Recruitment
A closed survey type was used, with the practitioner’s unique
General Osteopathic Council registration number required to
commence the survey. The iO census was advertised and
distributed via the iO social media channels.

Administration
The census was hosted on the iO website using Warp (Omnisis).
As the iO is the primary professional body representing UK
osteopaths, there was no inappropriate sample preselection. The
survey was not administered via email. The completion of the
survey was voluntary; however, an incentive of entry into a
prize draw for a £100 (US $124.09) Amazon voucher was
offered (Multimedia Appendix 2). Adaptive questioning was
used to reduce complexity, and respondents were able to review
their answers by using a “Back” button. Responses were
collected from February 26, 2021, to May 1, 2021.

Response Rates
In June 2021, there were 5410 osteopaths on the General
Osteopathic Council register. As 571 participants completed
the census, the minimum response rate was 10.6%.

Participants were required to enter their unique General
Osteopathic Council registration number to commence the
survey, preventing multiple entries from the same individual.

Data Analysis
Survey data were extracted into an Excel spreadsheet
(Microsoft). Analysis and data visualization were performed

using R (version 4.0.5; R Foundation for Statistical Computing)
and Rstudio (version 1.4.1106; Rstudio Team). Incomplete
responses were excluded from the analysis.

When calculating the mean frequency of patient encounters, the
group midpoint for 16+ encounters was taken to be 20.

Results

Summary
A total of 547 currently practicing osteopaths participated in
the survey: 36.9% (n=202) were male and 63.1% (n=345) were
female. This included osteopaths with all levels of experience:
206 (37.7%) qualified before 2000 and 341 (62.3%) after 2000,
with 170 (31.1%) having been qualified since 2017. Similarly,
there were responses from osteopaths of all age groups: <35
years (n=82, 15%), 35-44 years (n=126, 23%), 45-54 years
(n=153, 28%), and >54 years (n=186, 34%). Although responses
came from every region of the United Kingdom, 276 (50.5%)
responses came from London and the Southeast, reflecting a
high density of osteopathy clinics, compared to 281 (51.4%) in
the rest of the United Kingdom. All practice types were
represented, including sole practitioners (n=197, 36%),
osteopathic private clinics (n=224, 41%), multidisciplinary
private clinics (n=115, 21%), and NHS clinics (n=11, 2%).
Current members of the iO accounted for 94% (n=514) of the
responses. The average survey completion time of the 20-minute
survey was 2 hours 28 minutes, suggesting completion over
multiple sessions.

DCM Survey Responses
At least 377 (68.9%) respondents reported an encounter with a
patient with DCM each year. The modal number of patients
with DCM encountered by an osteopath for the undiagnosed
and diagnosed but not undergone surgical treatment groups was
1-5 per year. Approximately half of osteopaths (291/547, 53.2%)
reported not encountering any patients with DCM who had
undergone surgery, whereas approximately half (242/547,
44.2%) reported encountering 1-5 per year (Table 1).

Osteopaths most frequently encountered patients with
undiagnosed DCM, with a mean of 3.0 patient encounters per
year. This compares to 1.6 and 2.4 encounters per year with
patients with DCM that had and had not undergone surgical
intervention, respectively (Table 2).

Table 1. Summary table of responses to degenerative cervical myelopathy (DCM) questions. For a more detailed explanation of questions asked, see
Multimedia Appendix 1 (N=547).

Undiagnosed DCM, n (%)Diagnosed DCM who have under-
gone surgical treatment, n (%)

Diagnosed DCM, but not undergone
surgical treatment, n (%)

Number of patients encountered per
year

170 (31.1)291 (53.1)227 (41.5)0

306 (55.9)242 (44.2)267 (48.8)1-5

47 (8.6)10 (1.8)36 (6.6)6-10

16 (2.9)3 (0.5)14 (2.6)11-15

8 (1.5)1 (0.2)3 (0.5)16+
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Table 2. Mean number of encounters per year, showing that undiagnosed degenerative cervical myelopathy (DCM) is the most common group of
patients with DCM to be encounters by osteopaths.

Encounter per year, meanType of patient encounter

2.4Diagnosed DCM + no surgery

1.6Diagnosed DCM + surgery

3.0Undiagnosed DCM

Practitioner Level of Experience
A subgroup analysis (Table 3) was conducted to assess the
influence of practitioner experience on the detection of
undiagnosed DCM. A positive correlation was suspected
between an earlier year of qualification and the number of
reported encounters with patients with undiagnosed DCM. The
mean number of patient encounters was 3.6 for pre-2000
qualification, 2.7 for post-2000 qualification, and 1.9 for
qualification since 2017.

A chi-square test of independence was conducted to investigate
this association by comparing the observed frequencies of

encounters in each category to the frequencies that would be
expected under an assumption of independence. The results of
the chi-square test indicated a statistically significant correlation
(P<.005).

The influence of practitioner experience was corroborated by
a subgroup analysis looking at the relationship between
practitioner age on the detection of undiagnosed DCM (Table
4). Osteopaths older than 54 years encountered an average of
4.2 cases per year, whereas those younger than 35 years detected
2.9 cases per year.

Table 3. Number of encounters with patients with undiagnosed degenerative cervical myelopathy per year as a function of the year of qualification.

Year qualified and responsesNumber of encounters

Pre-2000 (n=206), n
(%)

Post-2000 (n=341), n
(%)

2019 (n=44), n (%)2018-2019 (n=57), n
(%)

2017-2019 (n=70), n
(%)

48 (23.3)122 (35.8)25 (56.8)30 (52.6)36 (51.4)0

124 (60.2)182 (53.4)15 (34.1)22 (38.6)29 (41.4)1-5

22 (10.7)25 (7.3)3 (6.8)4 (7)4 (5.7)6-10

7 (3.4)9 (2.6)1 (2.3)1 (1.8)1 (1.4)11-15

5 (2.4)3 (0.9)0 (0)0 (0)0 (0)16+

Table 4. Number of encounters with patients with undiagnosed degenerative cervical myelopathy per year as a function of osteopath age.

Osteopath age and responsesNumber of encounters

55+ years (n=188), n (%)45-54 years (n=151), n (%)35-44 years (n=126), n (%)<35 years (n=82), n (%)

42 (22.3)51 (33.8)41 (32.5)36 (43.9)0

114 (60.6)84 (55.6)68 (54)40 (48.8)1-5

18 (9.6)12 (7.9)12 (9.5)5 (6.1)6-10

8 (4.3)3 (2)5 (4)0 (0)11-15

6 (3.2)1 (0.7)0 (0)1 (1.2)16+

Practice Type
A further subgroup analysis (Table 5) was conducted to compare
the detection of undiagnosed DCM in different practice types.
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Table 5. Number of encounters with patients with undiagnosed degenerative cervical myelopathy per year as a function of type of practice.

Practice type and responsesNumber of encounters

Sole practitioner (n=236),
n (%)

Osteopathic private clinic
(n=138), n (%)

MD private clinic (n=271),
n (%)

MDa NHSb service (n=14), n
(%)

78 (33.1)38 (27.5)90 (33.2)2 (14.3)0

130 (55.1)81 (58.7)148 (54.6)8 (57.1)1-5

17 (7.2)14 (10.1)21 (77.5)3 (21.4)6-10

5 (2.1)4 (2.9)9 (3.3)1 (7.1)11-15

6 (2.5)1 (0.7)3 (1.1)0 (0)16+

aMD: multidisciplinary.
bNHS: National Health Service.

There was a similar frequency of patient encounters in each
practice type, with the exception of multidisciplinary NHS
clinics. Osteopaths in these clinics reported a mean of 4.4 cases
of undiagnosed DCM cases per year, compared to a mean of
3.0 cases per year in other clinic types.

A one-sample 2-tailed t test was conducted to compare the mean
number of undiagnosed DCM cases detected by osteopaths in
multidisciplinary NHS clinics (4.4 cases per year) to the mean
in other clinic types (3.0 cases per year). The results revealed
a significant difference between the 2 groups (t2=–16.028;
P=.004), indicating that osteopaths in multidisciplinary NHS
clinics reported a higher mean number of undiagnosed DCM
cases per year.

Discussion

Principal Findings
Most osteopaths encounter people with DCM, especially those
who have not yet received a formal diagnosis. The frequency
of encounters with patients with undiagnosed DCM is the
highest among the most experienced osteopaths and perhaps
also for those that work in multidisciplinary NHS clinics.
Osteopathy may therefore represent a professional body well
positioned to support improved care in DCM.

One of the major challenges currently facing people with DCM
is delayed diagnosis. For a progressive, largely irreversible
condition with treatment available that can halt progression,
early diagnosis is fundamentally important for good patient
outcomes [24]. Unfortunately, there are currently significant
diagnostic delays [1,9]. The current diagnostic pathway is poorly
understood, and evidence of heterogeneity in referrals has
demonstrated the lack of a unified pathway [17]. Addressing
this was identified among the top 10 priorities for DCM by the
AO Spine Research Objectives and Common Data Elements
for DCM (RECODE-DCM) initiative, which was endorsed by
the National Institute for Health Research (NIHR) James Lind
Alliance [25].

The reported average of 3 consultations per year for undiagnosed
DCM is noteworthy. Hospital Episode Statistics (NHS Digital)
for England demonstrate that the NHS, over the last decade,
has managed at most 5000 DCM cases per annum [26].
Although this figure represents secondary care and is thought

to primarily reflect operative treatment, it is important to
consider the potential implications of the reported average of 3
consultations per year for undiagnosed DCM among osteopaths.
If this average were to be extrapolated cautiously across all
5410 registered osteopaths, it would suggest a considerably
larger number of DCM cases encountered in the primary care
setting.

The origins of osteopathy lie in the manipulation of bodily
tissues, such as bone and muscle, to treat a range of different
symptoms [27]. The founding principal was that these
manipulations could improve blood flow and, therefore, promote
healing [28]. This approach is distinct to that of chiropractors,
which a separate profession, who aim to use manipulation to
alleviate neural compression. Osteopathy today is a regulated
medical profession, subject to professional qualifications [29].
In fact, within the United Kingdom, osteopaths train for a
minimum of 4 years to reach degree level. Osteopaths are
primarily therefore musculoskeletal practitioners, offering a
multimodal package of care (eg, manual therapy, psychological
support, and exercise) to provide patient-centered management
of pain and enable self-management. Some osteopathy services
are currently commissioned by the NHS in the United Kingdom.
Although the mechanistic basis of osteopathy may remain
uncertain, there are high-quality studies demonstrating
noninferiority to standard care [30], and for musculoskeletal
symptoms such as pain, where medical approaches are moving
away from the limitations of a Cartesian model, these therapies
may align with more contemporary and holistic approaches to
symptom management [31-33].

Consequently, as osteopaths are specifically trained to assess
and manage musculoskeletal conditions and people with
undiagnosed DCM may be likely to consult them, the osteopath
community may be well suited to supporting earlier diagnosis
and improving access to timely treatment. Within the UK health
system, as most osteopaths operate in the private sector, this
would require a means of integrating with NHS pathways. To
this end, a template referral letter has been co-designed by
Myelopathy.org to help osteopaths prompt general practitioners
to consider this diagnosis and initiate appropriate investigation
(Multimedia Appendix 3).

Although spinal cord compression in DCM has traditionally
been conceptualized as a static spinal cord injury, recent thinking
suggests an additional component of dynamic injury [34].
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Certain manipulations of the spine may therefore risk further
injury to the spinal cord in some patients [35]. Nonoperative
management of DCM also remains as a significant knowledge
gap for further research [7]. Although broad efforts are being
undertaken to raise awareness of DCM among clinicians and
patients [10,22,36], targeted education and training among
specific groups, who may use such techniques, could have
benefits beyond accelerating diagnosis.

Limitations and Future Directions
This survey was designed to capture the professional perspective
from osteopaths, and the patient perspective is also needed. The
survey results may be subject to recall bias, and further questions
were not included to ascertain how specifically the DCM
diagnostic status was confirmed.

In the subgroup analysis, there is an underlying assumption that
the clinical suspicion of senior osteopaths is more accurate than
that of their junior colleagues. It is also assumed that they are
consulting comparable patient populations. These assumptions
may be unfounded.

In addition, the findings of the subgroup analysis of practice
type are likely to be insignificant due to a very small sample of
NHS osteopaths.

The theoretical minimum response rate of 10.6% is highly likely
to be a significant underestimate given that not all osteopaths
would be expected to engage with the iO website and not all
those who do would necessarily be aware of the census.

Nonetheless, our survey captures data from a large number of
osteopaths from a wide range of professional backgrounds and
represents the first published description of this interaction from
the United Kingdom.

Conclusions
Osteopaths reported that they frequently consult people with
DCM, including those suspected to have undiagnosed or
presurgical DCM. Given this concentrated presentation of early
DCM and a workforce professionally trained to examine
musculoskeletal disease, osteopaths could have an important
role in accelerating access to timely treatment.

Acknowledgments
We thank Dr Emma Smith (School of General Practice, East of England) for her help in forming the referral template.

MRNK gratefully acknowledges support by the Cambridge National Institute for Health Research (NIHR) Brain Injury MedTech
Cooperative and is funded by a NIHR Clinician Scientist Award (CS-2015-15-023). BMD is supported by a Royal College of
Surgeons Research Fellowship and an NIHR Clinical Doctoral Research Fellowship.

This report is independent research arising from a Clinician Scientist Award (CS-2015-15-023) supported by the NIHR. The
views expressed in this publication are those of the authors and not necessarily those of the National Health Service (NHS), the
NIHR, or the Department of Health and Social Care.

Data Availability
The data sets generated during and/or analyzed during the current study are available from the corresponding author on reasonable
request.

Conflicts of Interest
None declared.

Multimedia Appendix 1
DCM osteopathy survey. iO: Institute of Osteopathy; DCM: degenerative cervical myelopathy.
[PNG File , 715 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Osteopathy census.
[PNG File , 169 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Template referral letter.
[PNG File , 336 KB-Multimedia Appendix 3]

References

1. Davies BM, Mowforth OD, Smith EK, Kotter MR. Degenerative cervical myelopathy. BMJ 2018 Feb 22;360:k186 [FREE
Full text] [doi: 10.1136/bmj.k186] [Medline: 29472200]

JMIR Form Res 2023 | vol. 7 | e45248 | p. 6https://formative.jmir.org/2023/1/e45248
(page number not for citation purposes)

Brannigan et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v7i1e45248_app1.png&filename=d6543f65be988f145b76cba2f15cb6fa.png
https://jmir.org/api/download?alt_name=formative_v7i1e45248_app1.png&filename=d6543f65be988f145b76cba2f15cb6fa.png
https://jmir.org/api/download?alt_name=formative_v7i1e45248_app2.png&filename=7578132d32222d5fbc092f571105604b.png
https://jmir.org/api/download?alt_name=formative_v7i1e45248_app2.png&filename=7578132d32222d5fbc092f571105604b.png
https://jmir.org/api/download?alt_name=formative_v7i1e45248_app3.png&filename=31f0702930348baba065581e23eb6495.png
https://jmir.org/api/download?alt_name=formative_v7i1e45248_app3.png&filename=31f0702930348baba065581e23eb6495.png
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=29472200
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=29472200
http://dx.doi.org/10.1136/bmj.k186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29472200&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


2. Nouri A, Tetreault L, Singh A, Karadimas SK, Fehlings MG. Degenerative cervical myelopathy: epidemiology, genetics,
and pathogenesis. Spine (Phila Pa 1976) 2015 Jun 15;40(12):E675-E693. [doi: 10.1097/BRS.0000000000000913] [Medline:
25839387]

3. Oh T, Lafage R, Lafage V, Protopsaltis T, Challier V, Shaffrey C, et al. Comparing quality of life in cervical spondylotic
myelopathy with other chronic debilitating diseases using the Short Form Survey 36-Health Survey. World Neurosurg 2017
Oct;106:699-706. [doi: 10.1016/j.wneu.2016.12.124] [Medline: 28065875]

4. Davies BM, Munro C, Khan DZ, Fitzpatrick SM, Hilton B, Mowforth OD, et al. Outcomes of degenerative cervical
myelopathy from the perspective of persons living with the condition: findings of a semistructured interview process with
partnered internet survey. Global Spine J 2022 Apr;12(3):432-440 [FREE Full text] [doi: 10.1177/2192568220953811]
[Medline: 33203262]

5. Ahuja CS, Wilson JR, Nori S, Kotter MRN, Druschel C, Curt A, et al. Traumatic spinal cord injury. Nat Rev Dis Primers
2017 Apr 27;3:17018. [doi: 10.1038/nrdp.2017.18] [Medline: 28447605]

6. Boogaarts HD, Bartels RHMA. Prevalence of cervical spondylotic myelopathy. Eur Spine J 2015 Apr;24 Suppl 2:139-141.
[doi: 10.1007/s00586-013-2781-x] [Medline: 23616201]

7. Fehlings MG, Tetreault LA, Riew KD, Middleton JW, Aarabi B, Arnold PM, et al. A clinical practice guideline for the
management of patients with degenerative cervical myelopathy: recommendations for patients with mild, moderate, and
severe disease and nonmyelopathic patients with evidence of cord compression. Global Spine J 2017 Sep;7(3 Suppl):70S-83S
[FREE Full text] [doi: 10.1177/2192568217701914] [Medline: 29164035]

8. Smith SS, Stewart ME, Davies BM, Kotter MRN. The prevalence of asymptomatic and symptomatic spinal cord compression
on magnetic resonance imaging: a systematic review and meta-analysis. Global Spine J 2021 May 24;11(4):597-607 [FREE
Full text] [doi: 10.1177/2192568220934496] [Medline: 32677521]

9. Behrbalk E, Salame K, Regev GJ, Keynan O, Boszczyk B, Lidar Z. Delayed diagnosis of cervical spondylotic myelopathy
by primary care physicians. Neurosurg Focus 2013 Jul;35(1):E1. [doi: 10.3171/2013.3.FOCUS1374] [Medline: 23815245]

10. Mowforth OD, Davies BM, Kotter MR. Quality of life among informal caregivers of patients with degenerative cervical
myelopathy: cross-sectional questionnaire study. Interact J Med Res 2019 Nov 07;8(4):e12381 [FREE Full text] [doi:
10.2196/12381] [Medline: 31697240]

11. Pope DH, Mowforth OD, Davies BM, Kotter MRN. Diagnostic delays lead to greater disability in degenerative cervical
myelopathy and represent a health inequality. Spine (Phila Pa 1976) 2020 Mar 15;45(6):368-377. [doi:
10.1097/BRS.0000000000003305] [Medline: 31658234]

12. Holly LT, Matz PG, Anderson PA, Groff MW, Heary RF, Kaiser MG, Joint Section on Disorders of the Spine and Peripheral
Nerves of the American Association of Neurological Surgeons and Congress of Neurological Surgeons. Clinical prognostic
indicators of surgical outcome in cervical spondylotic myelopathy. J Neurosurg Spine 2009 Aug;11(2):112-118. [doi:
10.3171/2009.1.SPINE08718] [Medline: 19769490]

13. Boerger T, Alsouhibani A, Mowforth O, Hamilton J, Lalkhen A, Davies BM, et al. Moving beyond the neck and arm: the
pain experience of people with degenerative cervical myelopathy who have pain. Global Spine J 2022 Sep;12(7):1434-1442
[FREE Full text] [doi: 10.1177/2192568220986143] [Medline: 33626937]

14. Davies B, Mowforth O, Sadler I, Aarabi B, Kwon B, Kurpad S, et al. Recovery priorities in degenerative cervical myelopathy:
a cross-sectional survey of an international, online community of patients. BMJ Open 2019 Oct 10;9(10):e031486 [FREE
Full text] [doi: 10.1136/bmjopen-2019-031486] [Medline: 31601597]

15. Mowforth OD, Davies BM, Kotter MR. "I am not delusional!" sensory dysaesthesia secondary to degenerative cervical
myelopathy. BMJ Case Rep 2019 Apr 11;12(4):e229033 [FREE Full text] [doi: 10.1136/bcr-2018-229033] [Medline:
30975783]

16. Rhee JM, Heflin JA, Hamasaki T, Freedman B. Prevalence of physical signs in cervical myelopathy: a prospective, controlled
study. Spine (Phila Pa 1976) 2009 Apr 20;34(9):890-895. [doi: 10.1097/BRS.0b013e31819c944b] [Medline: 19352222]

17. Hilton B, Tempest-Mitchell J, Davies B, Kotter M. Route to diagnosis of degenerative cervical myelopathy in a UK
healthcare system: a retrospective cohort study. BMJ Open 2019 May 05;9(5):e027000 [FREE Full text] [doi:
10.1136/bmjopen-2018-027000] [Medline: 31061045]

18. Hilton B, Tempest-Mitchell J, Davies B, Kotter M. Assessment of degenerative cervical myelopathy differs between
specialists and may influence time to diagnosis and clinical outcomes. PLoS One 2018 Dec 17;13(12):e0207709 [FREE
Full text] [doi: 10.1371/journal.pone.0207709] [Medline: 30557368]

19. Suspected neurological conditions: recognition and referral. National Institute for Health and Care Excellence (NICE).
2019 Jul 4. URL: https://www.nice.org.uk/guidance/ng127 [accessed 2021-09-08]

20. Lord J. Future of primary healthcare education: current problems and potential solutions. Postgrad Med J 2003
Oct;79(936):553-560 [FREE Full text] [doi: 10.1136/pmj.79.936.553] [Medline: 14612596]

21. Mowforth O, Davies B, Stewart M, Smith S, Willison A, Ahmed S, et al. Current provision of myelopathy education in
medical schools in the UK: protocol for a national medical student survey. BMJ Open 2020 Aug 26;10(8):e035563 [FREE
Full text] [doi: 10.1136/bmjopen-2019-035563] [Medline: 32847904]

JMIR Form Res 2023 | vol. 7 | e45248 | p. 7https://formative.jmir.org/2023/1/e45248
(page number not for citation purposes)

Brannigan et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1097/BRS.0000000000000913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25839387&dopt=Abstract
http://dx.doi.org/10.1016/j.wneu.2016.12.124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28065875&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2192568220953811?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2192568220953811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33203262&dopt=Abstract
http://dx.doi.org/10.1038/nrdp.2017.18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28447605&dopt=Abstract
http://dx.doi.org/10.1007/s00586-013-2781-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23616201&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2192568217701914?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2192568217701914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29164035&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2192568220934496?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1177/2192568220934496?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2192568220934496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32677521&dopt=Abstract
http://dx.doi.org/10.3171/2013.3.FOCUS1374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23815245&dopt=Abstract
https://www.i-jmr.org/2019/4/e12381/
http://dx.doi.org/10.2196/12381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31697240&dopt=Abstract
http://dx.doi.org/10.1097/BRS.0000000000003305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31658234&dopt=Abstract
http://dx.doi.org/10.3171/2009.1.SPINE08718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19769490&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2192568220986143?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2192568220986143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33626937&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31601597
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31601597
http://dx.doi.org/10.1136/bmjopen-2019-031486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31601597&dopt=Abstract
https://europepmc.org/abstract/MED/30975783
http://dx.doi.org/10.1136/bcr-2018-229033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30975783&dopt=Abstract
http://dx.doi.org/10.1097/BRS.0b013e31819c944b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19352222&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31061045
http://dx.doi.org/10.1136/bmjopen-2018-027000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31061045&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0207709
https://dx.plos.org/10.1371/journal.pone.0207709
http://dx.doi.org/10.1371/journal.pone.0207709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30557368&dopt=Abstract
https://www.nice.org.uk/guidance/ng127
https://pmj.bmj.com/lookup/pmidlookup?view=long&pmid=14612596
http://dx.doi.org/10.1136/pmj.79.936.553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14612596&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=32847904
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=32847904
http://dx.doi.org/10.1136/bmjopen-2019-035563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32847904&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


22. Boerger TF, Davies BM, Sadler I, Sarewitz E, Kotter MRN, RECODE-DCM Steering Committee. Patient, sufferer, victim,
casualty or person with cervical myelopathy: let us decide our identifier. Integrated Healthcare Journal 2020 Jun
25;2(1):e000023. [doi: 10.1136/ihj-2019-000023]

23. Eysenbach G. Improving the quality of web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
J Med Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

24. Tetreault L, Palubiski LM, Kryshtalskyj M, Idler RK, Martin AR, Ganau M, et al. Significant predictors of outcome
following surgery for the treatment of degenerative cervical myelopathy: a systematic review of the literature. Neurosurg
Clin N Am 2018 Jan;29(1):115-127.e35. [doi: 10.1016/j.nec.2017.09.020] [Medline: 29173423]

25. The top ten research priorities for DCM. AO Spine. 2020 May. URL: https://www.aofoundation.org/spine/research/
recode-dcm/research-priorities [accessed 2021-09-03]

26. Davies BM, Phillips R, Clarke D, Furlan JC, Demetriades AK, Milligan J, et al. Establishing the socio-economic impact
of degenerative cervical myelopathy is fundamental to improving outcomes [AO Spine RECODE-DCM research priority
number 8]. Global Spine J 2022 Feb;12(1_suppl):122S-129S [FREE Full text] [doi: 10.1177/21925682211039835] [Medline:
35174730]

27. History of osteopathy. Institute of Osteopathy. URL: https://www.iosteopathy.org/the-io/history-of-osteopathy/ [accessed
2021-09-08]

28. Howell JD. The paradox of osteopathy. N Engl J Med 1999 Nov 04;341(19):1465-1468. [doi:
10.1056/NEJM199911043411910] [Medline: 10547412]

29. Quality in osteopathic practice. Institute of Osteopathy. 2021 Mar. URL: https://www.iosteopathy.org/wp-content/uploads/
2021/03/Quality-in-Practice-Report-FINAL.pdf [accessed 2023-04-14]

30. Andersson GB, Lucente T, Davis AM, Kappler RE, Lipton JA, Leurgans S. A comparison of osteopathic spinal manipulation
with standard care for patients with low back pain. N Engl J Med 1999 Nov 04;341(19):1426-1431. [doi:
10.1056/NEJM199911043411903] [Medline: 10547405]

31. Sullivan MJL. Toward a biopsychomotor conceptualization of pain: implications for research and intervention. Clin J Pain
2008 May;24(4):281-290. [doi: 10.1097/AJP.0b013e318164bb15] [Medline: 18427226]

32. Myelopathy.org. Apple Podcasts. URL: https://podcasts.apple.com/gb/podcast/s2-ep2-pain-the-feeling-brain/
id1493647316?i=1000512594078 [accessed 2021-09-14]

33. Myelopathy.org. Apple Podcasts. URL: https://podcasts.apple.com/gb/podcast/s2-ep3-pain-the-feeling-brain-part-2/
id1493647316?i=1000517228843 [accessed 2021-09-14]

34. Badhiwala JH, Ahuja CS, Akbar MA, Witiw CD, Nassiri F, Furlan JC, et al. Degenerative cervical myelopathy - update
and future directions. Nat Rev Neurol 2020 Feb;16(2):108-124. [doi: 10.1038/s41582-019-0303-0] [Medline: 31974455]

35. Davis C. Osteopathic manipulation resulting in damage to spinal cord. Br Med J (Clin Res Ed) 1985 Nov
30;291(6508):1540-1541 [FREE Full text] [doi: 10.1136/bmj.291.6508.1540] [Medline: 3933742]

36. Davies BM, Khan DZ, Mowforth OD, McNair AGK, Gronlund T, Kolias AG, et al. RE-CODE DCM (Research Objectives
and Common Data Elements for Degenerative Cervical Myelopathy): a consensus process to improve research efficiency
in DCM, through establishment of a standardized dataset for clinical research and the definition of the research priorities.
Global Spine J 2019 May 08;9(1 Suppl):65S-76S [FREE Full text] [doi: 10.1177/2192568219832855] [Medline: 31157148]

Abbreviations
DCM: degenerative cervical myelopathy
iO: Institute of Osteopathy
NHS: National Health Service
NIHR: National Institute for Health Research
RECODE-DCM: Research Objectives and Common Data Elements for Degenerative Cervical Myelopathy

Edited by A Mavragani; submitted 21.12.22; peer-reviewed by L Elkaim, C Kongkamol; comments to author 03.03.23; revised version
received 23.03.23; accepted 07.04.23; published 09.05.23

Please cite as:
Brannigan JFM, Mowforth OD, Rogers M, Wood H, Karimi Z, Kotter MRN, Davies BM
Osteopathy in the Early Diagnosis and Management of Degenerative Cervical Myelopathy: National Survey
JMIR Form Res 2023;7:e45248
URL: https://formative.jmir.org/2023/1/e45248
doi: 10.2196/45248
PMID:

JMIR Form Res 2023 | vol. 7 | e45248 | p. 8https://formative.jmir.org/2023/1/e45248
(page number not for citation purposes)

Brannigan et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1136/ihj-2019-000023
https://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
http://dx.doi.org/10.1016/j.nec.2017.09.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29173423&dopt=Abstract
https://www.aofoundation.org/spine/research/recode-dcm/research-priorities
https://www.aofoundation.org/spine/research/recode-dcm/research-priorities
https://journals.sagepub.com/doi/10.1177/21925682211039835?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/21925682211039835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35174730&dopt=Abstract
https://www.iosteopathy.org/the-io/history-of-osteopathy/
http://dx.doi.org/10.1056/NEJM199911043411910
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10547412&dopt=Abstract
https://www.iosteopathy.org/wp-content/uploads/2021/03/Quality-in-Practice-Report-FINAL.pdf
https://www.iosteopathy.org/wp-content/uploads/2021/03/Quality-in-Practice-Report-FINAL.pdf
http://dx.doi.org/10.1056/NEJM199911043411903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10547405&dopt=Abstract
http://dx.doi.org/10.1097/AJP.0b013e318164bb15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18427226&dopt=Abstract
https://podcasts.apple.com/gb/podcast/s2-ep2-pain-the-feeling-brain/id1493647316?i=1000512594078
https://podcasts.apple.com/gb/podcast/s2-ep2-pain-the-feeling-brain/id1493647316?i=1000512594078
https://podcasts.apple.com/gb/podcast/s2-ep3-pain-the-feeling-brain-part-2/id1493647316?i=1000517228843
https://podcasts.apple.com/gb/podcast/s2-ep3-pain-the-feeling-brain-part-2/id1493647316?i=1000517228843
http://dx.doi.org/10.1038/s41582-019-0303-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31974455&dopt=Abstract
https://europepmc.org/abstract/MED/3933742
http://dx.doi.org/10.1136/bmj.291.6508.1540
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3933742&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2192568219832855?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2192568219832855
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31157148&dopt=Abstract
https://formative.jmir.org/2023/1/e45248
http://dx.doi.org/10.2196/45248
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Jamie F M Brannigan, Oliver D Mowforth, Matthew Rogers, Helen Wood, Zahabiya Karimi, Mark R N Kotter, Benjamin M
Davies. Originally published in JMIR Formative Research (https://formative.jmir.org), 09.05.2023. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR
Formative Research, is properly cited. The complete bibliographic information, a link to the original publication on
https://formative.jmir.org, as well as this copyright and license information must be included.

JMIR Form Res 2023 | vol. 7 | e45248 | p. 9https://formative.jmir.org/2023/1/e45248
(page number not for citation purposes)

Brannigan et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

