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Abstract
Purpose  Degenerative cervical myelopathy (DCM) is the most common cause of adult spinal cord dysfunction worldwide. 
However, the current incidence of DCM is poorly understood. The Hospital Episode Statistics (HES) database contains 
details of all secondary care admissions across NHS hospitals in England. This study aimed to use HES data to characterise 
surgical activity for DCM in England.
Methods  The HES database was interrogated for all cases of DCM between 2012 and 2019. DCM cases were identified 
from 5 ICD-10 codes. Age-stratified values were collected for ‘Finished Consultant Episodes’ (FCEs), which correspond to 
a patient’s hospital admission under a lead clinician. Data was analysed to explore current annual activity and longitudinal 
change.
Results  34,903 FCEs with one or more of the five ICD-10 codes were identified, of which 18,733 (53.6%) were of working 
age (18–64 years). Mean incidence of DCM was 7.44 per 100,000 (SD ± 0.32). Overall incidence of DCM rose from 6.94 per 
100,000 in 2012–2013 to 7.54 per 100,000 in 2018–2019. The highest incidence was seen in 2016–2017 (7.94 per 100,000). 
The median male number of FCEs per year (2919, IQR: 228) was consistently higher than the median female number of 
FCEs per year (2216, IQR: 326). The rates of both emergency admissions and planned admissions are rising.
Conclusions  The incidence of hospitalisation for DCM in England is rising. Health care policymakers and providers must 
recognise the increasing burden of DCM and act to address both early diagnoses and access to treatment in future service 
provision plans.
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Introduction

Degenerative cervical myelopathy (DCM) is the most com-
mon cause of adult spinal cord dysfunction worldwide, esti-
mated to affect 2% of the adult population [6, 10–12, 29]. 
DCM is caused when degenerative, arthritic and/or congeni-
tal processes stress and injure the spinal cord [14, 24]. This 
can lead to a range of disabilities, including imbalance and 

difficulty walking, loss of manual dexterity, sensory loss, 
bowel or bladder dysfunction, pain and, in extreme circum-
stances, paralysis [7, 12].

The current incidence of DCM is poorly understood but 
estimated to be around 4 per 100,000 population per year 
globally [28]. Most figures are based on operative incidence 
as surgical decompression is the mainstay of treatment, 
recommended for moderate, severe or progressive DCM 
[6, 10]. Whilst this is likely to be a major underestimate 
of overall incidence, given not all patients proceed to sur-
gery, and DCM often goes undiagnosed [3, 19, 30, 32], the 
operative incidence has not previously been reported for the 
UK. Reporting this will add value in not only characteris-
ing the diagnostic gap, but also in projecting future surgical 
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demand, which is particularly relevant for a condition posi-
tively associated with increasing age [9].

Similarly, increased knowledge of the true incidence 
of DCM will help predict the future economic impacts of 
the condition. A survey by Myelopathy.org (Charity No. 
1178673) of its DCM community found all patients har-
bour disabilities despite treatment with 36% unable to work 
and 42% dependent on others for day to day care [5, 27]. 
Based on cases diagnosed today (7.4/100,000) the cost to 
UK society has been calculated as £685 m per year, includ-
ing an average lifetime loss of earnings for those of working 
age of £0.5 m [4].

The Hospital Episode Statistics (HES) database con-
tains details of all secondary care admissions, accident and 
emergency attendances and outpatient appointments across 
National Health Service (NHS) hospitals in England [23]. It 
is a ‘big data’ source from which data can be retrieved and 
analysed. The role for HES data has already been demon-
strated in work analysing outcomes and costs associated with 
lumbar spinal surgery [33, 34].

This study aimed to use HES data to characterise DCM 
surgical activity in England, including current annual activ-
ity and longitudinal change.

Methods

To establish the prevalence of DCM in England, we analysed 
the HES (NHS Digital) database from 2012 to 2019. This 
period reflects baseline practice, before the implications of 
the COVID-19 pandemic. The HES database compiles a 
record of every ‘episode’ during an admission across NHS 
England. More than one episode may be associated with an 
individual admission. HES data helps facilitate payment to 
NHS care providers, resource allocation and future resource 
planning across NHS England. NHS Digital is the national 
provider of data and IT systems for health and social care in 
NHS England [15].

Wishlist the HES data is made up of several data-
sets, detailing all admissions, accident and emergency 

attendances and outpatient appointments at NHS hospitals 
in England, only the Hospital Admitted Patient Care Activity 
dataset, provides data stratified by both diagnostic code and 
age. This dataset is available at: https://​digit​al.​nhs.​uk/​data-​
and-​infor​mation/​publi​catio​ns/​stati​stical/​hospi​tal-​admit​ted-​
patie​nt-​care-​activ​ity#​about-​this-​publi​cation [22]. Within the 
dataset, age-stratified values are provided for ‘Finished Con-
sultant Episodes’ (FCEs), which correspond to a patient’s 
hospital admission under a lead consultant. Data was col-
lected and compiled by one author (RP), as part of a wider 
report for Myelopathy.org, seeking to develop a burden of 
illness model in DCM [20, 25].

DCM cases were identified from 5 ICD-10 codes: M47.1 
(Other spondylosis with myelopathy), M50.0 (Cervical 
disc disorder with myelopathy), M99.3 Osseous stenosis 
of neural canal), M99.4 (Connective tissue stenosis of neu-
ral canal) and M99.5 (Intervertebral disc stenosis of neu-
ral canal). These codes were author selected based on their 
ICD-10 definition being most closely aligned to the defini-
tion of DCM.

Graphs were generated from the data using IBM SPSS 
version 26.0 (IMB Corp., Armonk, NY).

Results

In total, 34,903 FCEs diagnosed with one or more of the five 
ICD-10 codes were identified from the HES data analysed 
between 2012 and 2019.

Incidence of DCM

The mean incidence of DCM was 7.44 (SD ± 0.32). Overall 
incidence of DCM rose from 6.94 per 100,000 in 2012–2013 
to 7.54 per 100,000 in 2018–2019 (Table 1). Highest inci-
dence was seen in 2016–2017 (7.94 per 100,000). With the 
exception of 2016–2017 to 2017–2018, incidence of DCM 
rose year on year (Fig. 1).

Table 1   Tabulated display of 
prevalence. Finished consultant 
episodes included the following 
ICD-10 codes: M47.1, M50.0, 
M99.3, M99.4 and M99.5

Year Finished consult-
ant episodes

Admissions Incidence 
(/100,000)

Male:female 
proportion

Emergency:planned 
admission propor-
tion

2012–2013 4535 3711 6.94 60% 19%
2013–2014 4689 3841 7.13 58% 20%
2014–2015 4892 4076 7.50 58% 17%
2015–2016 5162 4097 7.48 57% 19%
2016–2017 5348 4387 7.94 56% 17%
2017–2018 5236 4187 7.53 56% 20%
2018–2019 5216 4218 7.54 56% 20%
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Age

Overall, the mean age across the 34,903 FCEs was 62.1 years. 
Of the 34,903 FCEs, 0.1% (n = 54) were < 18 years old. 
46.2% (n = 16,116) were aged > 65  years. The remain-
ing 18,733 (53.6%) were of working age, between 18 
and 64 years. Of the 18,733 aged 18–64, mean age was 
51.3 years.

Sex

The number of male FCEs for DCM was consistently 
greater than female episodes across the 7-year period 
examined (Fig. 1). Median male number of FCEs per 
year was 2919 (IQR = 228). The median female number 
of FCEs per year was 2216 (IQR = 326). However, the 
male to female (M: F) ratio does appear to be decreasing 

Fig. 1   A Incidence of degen-
erative cervical myelopathy 
by year. B Number of finished 
consultant episodes by sex
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over time. In 2012–2013, M: F 60% of FCEs were male 
(2702/4535), by 2018–2019 this had steadily decreased 
to 56% (2919/5216).

Emergency vs. planned admissions

The number of patients admitted as an emergency was 
consistently fewer than the number of planned admis-
sions. The mean proportion of patients admitted as an 
emergency was 18.9% (SD ± 1.1%). Numbers for both 
emergency and planned admissions are rising (Fig. 2). 
In 2012–2013, 706 patients were admitted as an emer-
gency and 3005 were planned admissions. By 2018–2019, 
these numbers had risen to 835 and 3383, respectively. 
On analysis of emergency admissions as a percentage of 
total admissions, there has been minimal change between 
2012–2013 and 2018–2019 (19% vs. 20%, respectively, 
range: 17–20%).

Waiting times

The mean waiting time for specialist review following refer-
ral from primary care for DCM between 2012 and 2019 was 
73 days. Mean waiting time has been moderately stable 
throughout the 7 years between 50 and 90 days.

Length of stay

Mean length of stay (LoS) was 5 days in all years except 
2016–2017, when it rose to 7 days. In comparison, median 
LoS varied between 1 and 3 days, with the highest LoS again 
seen in 2016–2017. When examined by ICD-10 diagnosis, 
M47.1 (Other spondylosis with myelopathy), displayed con-
sistently the highest mean LoS between 2012 and 2019. This 
was closely followed by diagnosis M50.0 (Cervical disc dis-
order with myelopathy). The lowest mean LoS was seen in 
the diagnoses M99.3 (Osseous stenosis of neural canal) and 
M99.4 (Connective tissue stenosis of neural canal).

Discussion

This is the first study to utilise HES data to examine DCM 
activity within England. DCM was more common amongst 
men than women, and hospitalisation more likely through 
planned than emergency admission. DCM hospitalisation 
has risen since 2012, although more recently has plateaued. 
Further, the gender gap may also be closing. Importantly, 
observed activity falls far below recent estimates of DCM 
prevalence [29].

From the open access, population level data in HES, 
it is difficult to establish the exact nature of each hospital 
episode. However, the mainstay of treatment for DCM is 

Fig. 2   Number of emergency 
and planned admissions for 
DCM
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surgery [7, 17] and broader experience, including regional 
audits, has demonstrated that the management of most 
patients within the NHS under a primary diagnostic code of 
DCM, is related to surgery [13, 14]. Our assumption there-
fore, is this data is mostly related to surgical activity, and 
this would accord with national figures from other nations 
[24]. These studies also demonstrate the higher prevalence 
of DCM amongst men than women [35].

This study examined 34,903 FCEs across 7 years. Dur-
ing this time, the overall incidence of DCM rose from 6.94 
to 7.54 per 100,000 in England. Whilst one might assume 
this relates to an ageing population for a condition associ-
ated with age [7, 24], it is noteworthy that the cohort was 
mostly of working age (18–64), and the incidence more 
recently stable. Another assumption why the incidence is 
rising within this dataset could be the change in international 
guidelines for surgery and change in surgical attitude with 
expanding patients’ groups currently being offered treatment 
for DCM. A recent retrospective cohort study of patients at 
a single tertiary hospital found that prior to publication of 
the guidelines, only half of DCM patients who met the cri-
teria for surgical decompression received surgery in routine 
practice. (12) These numbers also remain far smaller than 
recent best estimates of DCM prevalence (2.7%) (3). Based 
on an average time lived with disease of 20 years (UK life 
expectancy 81.2 minus average age of admissions 62.2), 
a 2.7% prevalence would equate to an expected incidence 
of 135/100,000 — 20-fold greater than observed. Whilst 
this will incorporate patients who do not require surgery, it 
remains a significant diagnostic gap.

Taken together these inconsistencies further support the 
notion that DCM is widely underdiagnosed. Patients who 
obtain a diagnosis of DCM will face significant delays and 
often have been misdiagnosed initially [13, 14, 27]. Address-
ing this delay is a major priority for DCM as the aim of sur-
gery is principally to halt disease and symptom progression. 
Whilst most patients will experience some improvement fol-
lowing surgery, a longer time period with symptoms before 
the intervention leads to poorer outcomes [7]. The ratio of 
emergency to planned admissions was therefore noteworthy, 
including a small rise in the percentage of emergency admis-
sions from 19 to 20% during the 7-years analysed. Unfortu-
nately, the data granularity is not sufficient enough to assess 
if these emergency admissions were associated with previ-
ous FCEs or longer waiting times.

Prior analysis of UK referral pathways has shown that 
even from the point of referral from primary care, access to 
treatment will take over one year, with patients navigating 
an inconsistent network of professionals and investigations 
[14]. This is a widespread issue for neurological disease, 
leading to the release of NICE Clinical Guidance 127; Sus-
pected neurological conditions: recognition and referral 
[21]. Unfortunately, DCM was not considered within this 

framework [21]. This data in this paper supports the need to 
address how individual’s access care, particularly as experi-
ence from the USA has demonstrated that patients present-
ing acutely and requiring emergency admission are more 
likely to require more complex surgery, with an increase 
LoS, greater post-operative rehabilitation needs and poorer 
outcomes [1, 2, 8, 16, 31]. Whilst unreported in the UK, this 
aligns with the experience of the UK authors.

This study had multiple limitations. Firstly, only HES 
data from 2012 and onwards was included in this study due 
to prior inconsistencies in data reporting. Whilst this ensured 
that only higher quality, consistent data was included, it trun-
cated the time frame for which to examine activity trends. 
Secondly, interrogation of such ‘big data’ sources can be 
associated with a reduced level of data granularity and 
variability in standards between coders and hospitals which 
may lead to coding error, omitted data and duplications. 
A higher level of granularity would have allowed a more 
detailed analysis of emergency admissions and the impact 
of patient demographics on waiting times and length of stay. 
However, for the aims of this study — characterising surgi-
cal activity for DCM across England — the HES database 
provides adequate information to address the primary aim. 
Similarly, the cost implications of the increasing incidence 
of hospitalisation for DCM was not assessed, therefore com-
menting on its economic impact is beyond the scope of this 
study — future studies may wish to examine this. Further-
more, without a specific ICD code, DCM was queried using 
a number of defined surrogates felt most faithful to the defi-
nition of DCM. These have been used elsewhere [18, 26], 
albeit outside of England, but the exact coding practice for 
English hospitals is currently uncertain. It should be noted 
that such ICD-10 codes are not procedure specific and in 
practice, may not always be associated with optimal (surgi-
cal) management.

Conclusion

Interrogation of ‘big data’ sources such as the HES data-
base provides useful and substantial data for clinicians and 
health care providers to better comprehend and characterise 
the increasing demands of DCM on health care resources. 
This data has reinforced the challenges around access to 
care, with a high proportion of emergency admissions and 
long waiting times. Furthermore, it highlights the large gap 
between estimated and actual diagnosis, with a potential 
health inequality amongst the elderly which requires fur-
ther evaluation. In short, it is imperative that health care 
policymakers and providers recognise the burden of DCM 
and act to address both early diagnosis and timely access to 
treatment in future service provision plans.
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