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ABSTRACT 

Introduction. Degenerative cervical myelopathy (DCM) is the most common cause of spinal cord 
dysfunction in adults. Adequate condition awareness and the ability to recognise key clinical signs 
are crucial for timely referral and diagnostic imaging. However, the level of awareness and 
diagnostic confidence among New Zealand primary care clinicians remains unclear. Aim. This 
study aimed to evaluate self-reported condition awareness, diagnostic confidence, and under
standing of DCM signs, symptoms, and management pathways among New Zealand primary care 
clinicians. Methods. A cross-sectional survey with two sections was developed, piloted, and 
distributed through professional associations. Participants included general practitioners, nurse 
practitioners, physiotherapists, osteopaths, and chiropractors. Section A (demographics, DCM 
education, and ratings of awareness and confidence) was completed by all respondents. Section B 
(knowledge-based items) was completed by respondents who reported being at least ‘slightly’ 
confident. Results. The survey yielded 336 responses, of which there were 320 complete 
responses for Section A and 227 complete responses for Section B. Over half (57.2%) of 
respondents reported no prior DCM education, and 43.1 and 32.5% reported ‘average’ or ‘limited’ 
awareness respectively. Low diagnostic confidence was reported by 25.9 (slightly confident) and 
22.2% (not at all confident). Symptoms such as upper limb paraesthesia/numbness and neck pain/ 
stiffness were selected by 98 and 95% of respondents as being associated with DCM. The most 
recognised clinical sign, tandem gait disturbance, was noted by only 65%. Magnetic resonance 
imaging was identified as the key diagnostic investigation by 73.6%, and 64.8% selected referral to 
an orthopaedic surgeon, spine surgeon, or neurosurgeon. Discussion. These findings reveal critical 
gaps in DCM awareness, diagnostic confidence, and knowledge among New Zealand primary care 
clinicians. It is possible that these gaps contribute to missed and delayed diagnosis for people 
living with DCM, who subsequently face irreversible neurological compromise resulting from 
delayed intervention. This study suggests that there is a need for improved education of primary 
healthcare professionals in regard to this condition and the development of standardised 
diagnostic criteria.  

Keywords: assessment, awareness, clinical diagnosis, clinical education, degenerative cervical 
myelopathy, New Zealand, orthopaedics, primary healthcare. 

Introduction 

Degenerative cervical myelopathy (DCM) is the leading cause of adult spinal cord dys
function globally.1 It has an estimated global prevalence of 2.3%, which rises to 5% in 
people over the age of 40 years of age.2,3 DCM is characterised by cervical spinal cord 
compression due to degenerative changes, leading to a wide array of upper motor neuron 
dysfunctions.3,4 With an aging population seen in Aotearoa New Zealand (NZ) and globally, 
DCM represents a significant and growing health burden.4 Early and accurate diagnosis is 
critical given the unpredictable disease trajectory, which is often characterised by periods of 
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rapid stepwise symptomatic or functional decline interspersed 
with periods of quiescence.5,6 However, diagnostic delays are 
common, with research suggesting that the average delay 
from the onset of DCM symptoms to diagnosis is 2.5 years.7 

This delay undoubtedly contributes to irreversible neurologi
cal damage and suboptimal functional and treatment out
comes.6,8 Timely surgical decompression remains the only 
evidence-based intervention to halt this disease progression 
associated with chronic spinal cord compression.9 

Accurate and prompt diagnosis of DCM largely depends 
on clinicians’ awareness of the condition and their profi
ciency in conducting and interpreting neurological assess
ments.5 In NZ, primary care constitutes the main access 
point for non-emergency health care, encompassing a 
broad range of clinicians, including general practitioners 
(GPs), nurse practitioners (NPs), physiotherapists (PTs), chi
ropractors, and osteopaths. Unlike some healthcare systems 
where musculoskeletal assessment is largely GP-led, NZ 
operates under a direct-access model, enabling patients to 
seek care from allied health professionals without referral. 
While this decentralised model broadens patient access, it also 
necessitates strong clinical acumen across primary care disci
plines to ensure timely recognition and referral of conditions 
requiring specialist input, such as DCM.5 International evi
dence suggests that significant gaps in DCM awareness persist 
among healthcare clinicians, particularly in primary care.10,11 

Despite the key role that these clinicians could play in the 
early detection of DCM, there is no data on the awareness 
and diagnostic confidence of primary care clinicians in NZ. 
This study seeks to address this gap by assessing the current 
level of DCM awareness and diagnostic confidence among 
NZ primary care clinicians. Furthermore, it aims to gain an 
understanding of their current level of knowledge in respect 
to the understanding of clinical signs and symptoms of this 
condition and management pathways employed by primary 
care clinicians with greater familiarity with DCM, to inform 
future educational and early identification initiatives. 

Methods 

Study design 

This study employed a cross-sectional survey design to gather 
anonymised responses from primary healthcare clinicians in 
NZ. The survey was administered using the SurveyMonkey 
online platform, and informed consent was obtained from all 
participants prior to their involvement. 

Eligibility criteria 

Eligible participants were consenting NZ-registered primary 
healthcare clinicians currently working in a primary care 
setting at the time of engaging in the survey. This cohort 
included GPs, NPs, PTs, osteopaths, and chiropractors. 

Survey development and piloting 

The development of the survey questions was informed by a 
review of recent relevant literature pertaining to DCM.12 

Particular attention was given to a study by Cook et al., 
where a composite score based on four key clinical features 
of DCM yielded a specificity of 100%.13 These core features 
formed the basis for the DCM symptom and sign list used in 
the survey. Additionally, common symptoms and signs typi
cally seen in other otorhinolaryngological conditions, such 
as dizziness, visual changes, and difficulty swallowing, were 
included as alternate options. This approach was designed to 
provide a broader assessment of respondents’ diagnostic 
acumen by distinguishing between characteristic and non- 
characteristic features of DCM. 

The survey instrument was piloted with a convenience 
sample of 13 primary care clinicians, recruited from clinical 
environments in Auckland and Christchurch through the 
co-investigators’ networks. The pilot group consisted of 
five GPs, six PTs, and two chiropractors. An orthopaedic 
spine surgeon with expertise in the diagnosis and manage
ment of DCM reviewed the survey to assess its clinical 
relevance and face validity. Minor revisions to the wording 
and sequencing of items were made based on feedback 
from the pilot group and the surgeon to enhance clarity 
and clinical applicability. 

Survey 

The final version of the survey was structured into two 
sections (Table 1). Section A, completed by all participants, 
comprised four demographic questions and two 5-point 
Likert scales designed to assess self-reported awareness of 
and confidence in recognising the clinical signs and symptoms 
of DCM. Section B was presented only to participants who 
reported being at least ‘slightly confident’ in recognising DCM. 
It contained more detailed questions regarding DCM-specific 
symptoms, signs, diagnostic investigations, and referral path
ways (Table 1). 

WHAT GAP THIS FILLS 

What is already known: Degenerative cervical myelopathy 
(DCM) is the leading cause of adult spinal cord dysfunction, 
with average diagnostic delays of 2.5 years often resulting in 
irreversible neurological impairment. Primary care clinicians are 
well positioned to identify DCM early, yet international 
research suggests that condition awareness is lacking. 
What this study adds: This study is the first to assess DCM 
awareness and diagnostic confidence among primary care 
clinicians in Aotearoa New Zealand, revealing critical knowl
edge gaps. The findings highlight the need for targeted educa
tion and standardised referral criteria to facilitate timely 
detection and surgical consultation.    
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Recruitment 

Participants were recruited through professional member 
associations, which disseminated survey advertisements to 
their registrants. Additional recruitment was facilitated 
via targeted advertisements in closed social media groups 
and online professional networks commonly accessed by 
physiotherapists, chiropractors, and osteopaths in NZ. To 
maintain data integrity, the survey was distributed with a 
single-use browser-restricted link, ensuring that each partic
ipant could only complete the survey once. 

Statistical analysis 

Descriptive statistics were used to summarise demographic 
data, self-reported levels of confidence and awareness, and 
responses to content-specific questions. Kendall’s Tau B (τb) 
were conducted to examine the association between indepen
dent variables, including years of clinical experience and 
previous training in DCM, and condition awareness and diag
nostic confidence. The relationship between clinical discipline 
and receiving previous training in DCM was analysed with 
Cramér’s V. The significance threshold was set at P < 0.05, 
and all analyses were performed using IBM SPSS Statistics for 
Windows, version 28 (IBM Corp., Armonk, NY, USA). 

Ethics 

Ethical approval for this study was obtained from the Auckland 
University of Technology Ethics Committee (23/351). 

Results 

The survey was conducted between May and October 2023, 
yielding a total of 336 responses (Fig. 1). Sixteen incomplete 
responses were excluded, resulting in 320 complete submissions 

for analysis (3.05% response rate). Of these, 42.8% (n = 137) 
were from PTs, 33.4% (n = 107) from GPs, 14.1% (n = 45) 
from chiropractors, 8.8% (n = 28) from NPs, and 0.9% (n = 3) 
from osteopaths. The majority of respondents (59.1%) had over 
10 years of clinical experience, with 36.6% reporting more than 
20 years. Responses were evenly distributed between urban 
(47.1%) and rural or small-town settings (52.8%) across NZ. 
Most respondents (76.3%) had received their professional qual
ifications within NZ, and a majority (57.2%) reported no prior 
formal or informal training in DCM. Further details on the 
characteristics of survey responses are provided in Table 2. 

Section A: awareness and confidence levels 

Section A of the survey was completed by all 320 participants. 
Among the respondents, the majority indicated ‘average’ 
(43.1%, n = 138) or ‘limited’ (32.5%, n = 104) awareness 
of DCM. Notably, 5.9% reported ‘no awareness’ of DCM 

Table 1. Survey sections and questions.     

Section Categories Questions   

A Clinical demographics  1. Which of the following healthcare clinicians are you currently practising as? (current NZ-registered: general 
practitioner, nurse practitioner, physiotherapist, chiropractor, or osteopath).  

2. For how many years have you been working clinically as the above?  
3. In which city/region of Aotearoa New Zealand have you spent the majority of the past 5 years practising?  
4. Which country did you first gain professional registration in? 

Previous DCM education  5. Have you received any education or training on DCM? Either formal or informal training (eg a client who you 
or a colleague have seen, formal course, conference presentation). 

Perceived rating (5-point 
Likert scales)  

6. How would you currently rate your awareness of DCM? (you might also know this condition by the name of 
‘cervical spondylotic myelopathy’ or ‘cervical stenosis’).  

7. How confident are you currently at recognising the signs/symptoms of DCM? 

B Knowledge-based 
questions  

8. What are the commonly presenting DCM symptoms to look out for?  
9. What clinical signs do you test for when screening for DCM?  
10. Which of the following investigations is the most important for confirming the diagnosis of DCM?  
11. To whom would you refer if you are suspicious of DCM? 

DCM, degenerative cervical myelopathy.  

Participant recruitment: March–June 2023

Number participated: 336 responses

Excluded: 16 excluded (incomplete responses)

Included for analysis: 320 responses

Completed Section A: 320 participants

Section B eligibility: responding at least ‘slightly con!dent’ in Section A.

Eligible for Section B: 227 participants

Completed Section B: 227 participants

Eligibility: NZ-registered general practitioner, nurse practitioner,
physiotherapist, chiropractor or osteopath working in primary healthcare.

Fig. 1. Participant recruitment and flow through the study phases.  
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(n = 19). A higher level of awareness was only indicated by 
15.3% (n = 49) responding with ‘very good’ and 3.1% 
(n = 10) with ‘excellent’ awareness (Fig. 2). 

Regarding confidence in diagnosing DCM, the majority 
indicated moderate confidence (36.6%, n = 117). Just over a 
quarter were ‘slightly’ confident (25.9%, n = 83) and, nota
bly, 22.2% (n = 71) reported ‘not at all confident’. Higher 
levels of confidence, including ‘very’ or ‘extremely’ confident 
were only selected by 11.9% (n = 38) and 3.4% (n = 3.4%) 
respectively (Fig. 3). 

High levels of clinical experience were positively associ
ated with greater confidence in diagnosing DCM. Clinicians 
with less than 5 years of clinical experience were more likely 
to report lower confidence than those with greater than 
20 years of clinical experience (τb = 0.140, P = 0.002). 

Additionally, previous training in DCM was positively 
associated with both greater confidence in diagnosing DCM 
(reporting moderate or very confident) (τb = 0.494, P < 0.05) 
and higher condition awareness (reporting moderate, very 
good, or excellent awareness) (τb = 0.488, P < 0.05). 
Chiropractors and PTs were significantly more likely to 
report receiving training on DCM compared to GPs and NPs 
(Cramér’s V = 0.444, P < 0.05). 

Section B: DCM diagnostic understanding 

Section B was completed by 227 respondents. In response to 
question eight, ‘what are the commonly presenting DCM 
symptoms to look out for’, respondents considered upper 
limb paraesthesia/numbness (selected by 98% of respondents) 
as the most commonly associated with patients with DCM, 
followed by neck pain/stiffness (95%), hand dexterity decline 
(87%), and gait disturbance (74%). In response to question 
nine, ‘what clinical signs do you test for when screening for 
DCM’, respondents selected tandem gait disturbance (65%), 
age over 45 years (62%), Babinski sign (57%), Hoffmann’s 
sign (45%), and the inverted supinator sign (27%). 

In response to question 10, ‘which of the following investi
gations is the most important for confirming the diagnosis of 
DCM’, the majority of respondents (73.6%) correctly identi
fied cervical spine magnetic resonance imaging (MRI) as the 
most important investigation in the diagnosis of DCM, fol
lowed by cervical spine plain radiographs (selected by 7.5% of 
respondents). 

In response to question 11, ‘to whom would you refer to if 
you are suspicious of DCM’, the majority of respondents (64.8%) 
reported referring to an ‘orthopaedic surgeon/neurosurgeon/ 
spine surgeon’ when suspecting DCM, followed by ‘general 
practitioner’ (8.8%), ‘emergency department/urgent care facil
ity/accident & emergency’ (8.4%), or ‘neurologist’ (7.5%). 
There were no significant differences between professions or 

Table 2. Characteristics of survey respondents.     

Characteristic Number Percentage (%)   

Primary care profession    

General practitioner  107  33.4  

Nurse practitioner  28  8.8  

Physiotherapist  137  42.8  

Chiropractor  45  14.1  

Osteopath  3  0.9 

Years since qualifying    

Under 2 years  20  6.3  

2–5 years  55  17.2  

5–10 years  56  17.5  

10–20 years  72  22.5  

20+ years  117  36.6 

Location of current practice    

Cities  151  47.1  

Rural and smaller towns  169  52.8 

Country of training    

NZ  244  76.3  

Non-NZ  76  23.7 

Previous education in DCM    

Yes  137  42.8  

No  183  57.2 

DCM, degenerative cervical myelopathy; NZ, Aotearoa New Zealand.  

No awareness n = 19, 5.94%
Limited n = 104, 32.50%
Average n = 138, 43.13%
Very good n = 49, 15.31%
Excellent n = 10, 3.13%

Total = 320

Fig. 2. Level of condition awareness of DCM among respondents.  

Not at all con�dent n = 71, 22.19%
Slightly n = 83, 25.94%
Moderate n = 117, 36.56%
Very n = 38, 11.88%
Extremely n = 11, 3.44%

Total = 320

Fig. 3. Level of confidence to detect DCM among respondents.  
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location of practice when choosing which clinician to refer to 
when suspecting DCM. 

Discussion 

This study provides a detailed evaluation of primary care 
clinicians’ awareness and understanding of DCM in NZ and 
highlights critical gaps that could contribute to diagnostic 
delays. As primary care clinicians are often the first point of 
contact for musculoskeletal complaints in NZ, their role in 
recognising progressive conditions like DCM is vital to pre
vent long-term neurological impairment and disability.5,6 

Notably, our findings revealed significant gaps in aware
ness of DCM, with 40% of clinicians reporting ‘limited’ or 
‘no awareness’ of the condition. Additionally, approximately 
50% of respondents reported being ‘slightly’ or ‘not at all’ 
confident in their ability to diagnose DCM. Similar results 
have been reported in the United Kingdom, where a recent 
survey revealed that 57.4% of GPs had very limited aware
ness of DCM.10 This low level of awareness is of concern and 
raises the possibility that people living with DCM may face 
significant diagnostic delays or even remain undiagnosed 
within primary care and community settings.14 Given the 
progressive nature of DCM, a delay in diagnosis can lead to 
significant and irreversible neurofunctional consequences.6 

For this reason, raising condition awareness has been ranked 
as the number one clinical and research priority for DCM.5 

Of the clinicians who self-reported at least ‘slightly’ con
fident in their ability to diagnose DCM, over 70% considered 
that upper limb paraesthesia, neck pain, and hand dexterity 
decline were most commonly associated with DCM. Tandem 
gait disturbance was the clinical sign that most (62%) 
respondents considered as important in the assessment of 
patients with suspected DCM. It is possible that the high 
variability in responses reflects the lack of consensus on the 
most diagnostic upper motor neuron signs for DCM and high
lights the need for standardised diagnostic criteria.15 Cook 
et al. found that a cluster of signs, including gait deviation, 
Hoffman’s sign, Babinski’s sign, and age over 45, provided 
high specificity for DCM, but these signs were infrequently 
recognised by our respondents.13 Although clinical signs 
such as Hoffman’s and Babinski’s reflexes have high specific
ity for DCM, they are frequently overlooked by primary care 
clinicians.16,17 Importantly, up to 20% of patients with DCM 
may not exhibit overt clinical signs despite having DCM 
symptoms and correlative imaging findings, further complicat
ing early recognition.18 This reinforces the need for clinicians 
to avoid being falsely reassured by the absence of clinical 
examination signs and to maintain a high index of suspicion 
when assessing patients with neurological symptoms. 

Moreover, symptoms often present in a variable and 
progressive manner over the course of the disease trajectory 
adding to the challenge of recognising the various non-specific 
DCM symptoms. This diagnostic ambiguity complicates early 

recognition and delays appropriate referral for confirmatory 
diagnostic assessment and investigations.19 As such, people 
living with DCM experience average diagnostic delays of 
2.5 years, leading to irreversible neurological impairment 
and disability.6,7 Surgical decompression remains the only 
evidence-based intervention, and its efficacy is significantly 
higher when performed within 4–6 months of symptom 
onset.9,20 Surgical decompression for DCM is both efficacious 
and cost-effective and indicated for moderate, severe, or 
neurologically progressive cases.8,9,21 Delayed intervention 
results in persistent disabilities for 95% of patients and 40% 
of sufferers are unable to maintain paid employment or main
tain independence with daily activities, leading to poorer 
quality of life compared to other chronic conditions.6,8,22 

Encouragingly, approximately 70% of confidently respond
ing clinicians in this study recognised cervical spine MRI as 
the definitive confirmatory investigation for DCM, and identi
fied the need for referral to an orthopaedic surgeon, spine 
surgeon, or neurosurgeon when suspecting DCM. This aligns 
with current consensus that MRI is the definitive radiological 
investigation for DCM, with high levels of sensitivity for the 
evaluation of spinal cord compression, a hallmark radiological 
feature of DCM.19 Interestingly, despite low levels of aware
ness among respondents, many correctly identified the appro
priate referral pathway and diagnostic modality. This may 
reflect an understanding of the role of specialist clinicians in 
providing diagnostic clarity and access to advanced imaging. 
However, variations in referral preferences may be influenced 
by regional differences in access to neurosurgical and ortho
paedic services in NZ, where other specialists with musculo
skeletal expertise may be more accessible. As such, it is 
important for primary care clinicians to suspect DCM and 
recognise its clinical features, as this is a prerequisite for 
appropriate onward referral to specialist services for defini
tive diagnostic workup. 

Given the aging population seen in NZ and internationally, 
the prevalence of DCM is expected to rise.14 With the low 
levels of awareness and confidence in diagnosing DCM in the 
present study, strategies to improve the awareness and 
chances of early detection for at-risk groups are crucial.5 In 
particular, Māori and Pacific people are thought to be at a 
higher risk due to narrower cervical spinal canal widths when 
compared to NZ Europeans.23 There is evidence that routine 
screening protocols for at-risk populations, such as patients 
over 45 years old, those with lumbar stenosis, a history of falls 
and fragility fractures, and Māori and Pacific people, may 
improve the timeliness of detection.23–26 Screening tools, 
such as the modified Japanese Orthopaedic Association 
scale and the DOWN questionnaires, may aid the assessment 
of various clinical features of DCM.27,28 They can be utilised 
for screening in primary care, in the absence of validated 
clinical criteria, enabling clinicians to identify DCM, monitor 
for signs of progression, and refer for imaging when DCM is 
suspected. Clinicians should exercise a low threshold to refer 
onwards for diagnostic and surgical workup in the presence of 
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clinical signs and symptoms of DCM, particularly in the afore
mentioned at-risk patient groups.3 

Limitations 

The signs and symptoms included in the survey questions 
did not encompass the full spectrum of characteristic DCM 
features identified in more recent reviews by Jiang and 
colleagues, as survey development and data collection 
were completed prior to their publication.16,25 While Jiang 
et al. highlighted a broader range of clinical features, our 
survey focused on a core set of hallmark symptoms to assess 
whether clinicians could distinguish DCM from other condi
tions with overlapping features. 

The sample size was relatively small, which may limit the 
generalisability of the findings to the wider primary care 
sector. This is a common limitation in survey-based studies, 
where response rates can be influenced by several factors, 
including clinician interest, availability, and familiarity with 
the subject matter. In particular, there was very low repre
sentation of osteopaths, despite targeted engagement 
efforts. Selection bias is another potential issue influencing 
participation, as clinicians with limited knowledge of DCM 
may have been less likely to participate. Typically, this 
would lead to an overestimation of results, but given the 
nature of the hypothesis and results confirming very low 
awareness and confidence, it is equally possible that the true 
condition awareness and confidence in diagnosing DCM 
may be lower than the findings we present in this paper. 

Conclusion 

This study highlights significant gaps in the awareness and 
diagnostic confidence of primary care clinicians in Aotearoa 
New Zealand regarding degenerative cervical myelopathy. 
Nearly 40% of clinicians reported low awareness of DCM, 
and 50% expressed low confidence in their ability to diag
nose the condition, likely contributing to the diagnostic 
delays and disability and irreversible neurological impair
ment seen in people living with DCM. Clinicians with prior 
DCM education demonstrated greater awareness and confi
dence, highlighting the importance of targeted educational 
interventions. Future research should focus on the develop
ment of standardised diagnostic criteria and tailored educa
tional tools to enhance the early recognition of DCM in 
primary care, particularly for high-risk clinical groups 
such as older adults, individuals with lumbar spinal stenosis, 
and Māori and Pacific peoples. 
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