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ARTICLE INFO ABSTRACT

Handling Editor: Prof F Kandziora Background: Spondylodiscitis is a potentially life-threatening infection of the intervertebral disk and adjacent
vertebral bodies, with a mortality rate of 2-20%. Given the aging population, the increase in immunosuppression,

Keywords: and intravenous drug use in England, the incidence of spondylodiscitis is postulated to be increasing; however, the

Spondy‘mdlsans exact epidemiological trend in England remains unknown.

ISJyf)ger_nc; ; Objective: The Hospital Episode Statistics (HES) database contains details of all secondary care admissions across

DIi’;::liii;n ection NHS hospitals in England. This study aimed to use HES data to characterise the annual activity and longitudinal

Spondylitis change of spondylodiscitis in England.

Incidence Methods: The HES database was interrogated for all cases of spondylodiscitis between 2012 and 2019. Data for the
length of stay, waiting time, age-stratified admissions, and ‘Finished Consultant Episodes’ (FCEs), which corre-
spond to a patient's hospital care under a lead clinician, were analysed.

Results: In total, 43135 FCEs for spondylodiscitis were identified between 2012 and 2022, of which 97.1% were
adults. Overall admissions for spondylodiscitis have risen from 3 per 100,000 population in 2012/13 to 4.4 per
100,000 population in 2020/21. Similarly, FCEs have increased from 5.8 to 10.3 per 100,000 population, in
2012-2013 and 2020/21 respectively. The highest increase in admissions from 2012 to 2021 was recorded for
those aged 70-74 (117% increase) and aged 75-59 (133% increase), among those of working age for those aged
60-64 years (91% increase).

Conclusion: Population-adjusted admissions for spondylodiscitis in England have risen by 44% between 2012 and
2021. Healthcare policymakers and providers must acknowledge the increasing burden of spondylodiscitis and
make spondylodiscitis a research priority.

1. Introduction The term refers to a primary infection of the vertebral disc by a pathogen,
with secondary infection of the neighbouring vertebrae, and may involve

Spondylodiscitis is the most common form of spinal infection and is the posterior elements of the spine and in severe cases culminate in ab-
estimated to affect between 0.2 and 2.4 per 100.000 population per year scess formation, epidural empyema, and bacterial sepsis (Guerado and
in Western countries (Cheung and Luk, 2012; Gouliouris et al., 2010). Cervan, 2012; Hopkinson et al., 2001). Discitis refers to infection of only
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the intervertebral disc, and osteitis to infection of only the vertebrae. In
general, there are three different types of spondylodiscitis: granuloma-
tous (includes tuberculous, brucellar, fungal and aspergillar), parasitic,
and pyogenic. In the past, and presently in developing countries, tuber-
culous spondylodiscitis was the most recorded form of spondylodiscitis
(Cheung and Luk, 2012; Yee et al., 2010; Jensen et al., 1997). However,
nowadays, pyogenic spondylodiscitis, caused most frequently by Staph-
ylococcus aureus, is the dominant variant of spondylodiscitis in the
Western world (Herren et al., 2017; Kehrer et al., 2014).

Although it is a rare pathology, it is a serious one as it can be
potentially life-threatening, with a mortality ranging from 2 to 20% (Skaf
et al., 2010; Zarghooni et al., 2012). The disease usually presents with
non-specific symptoms, accounting for a considerable time period be-
tween the onset of symptoms and formal diagnosis, which also is a
contributing factor to the high mortality rate (Gouliouris et al., 2010;
Fantoni et al., 2012). Recently, increasing numbers of spondylodiscitis
have been reported, likely due to a combination of the general aging of
the population and the increasing number of patients with compromised
immunity, such as caused by immunosuppressive drug therapy, chronic
infection and, organ failure, alcohol or drug abuse, diabetes mellitus and
AIDS (Cheung and Luk, 2012; Gouliouris et al., 2010; Fantoni et al.,
2012; Hadjipavlou et al., 2000). It predominantly affects men with
co-morbidities in the age range of 50-70 years old (Gouliouris et al.,
2010; Fantoni et al., 2012; Mylona et al., 2009; GRAMMATICO et al.,
2008).

Despite spondylodiscitis being a life-threatening pathology, its exact
incidence in the United Kingdom has not been studied nor reported
(Gouliouris et al., 2010; Skaf et al., 2010; Mylona et al., 2009; GRAM-
MATICO et al., 2008; Gasbarrini et al., 2005; Malawski and Lukawski,
1991; Sapico and Montgomerie, 1979; Sobottke et al., 2008; Krogsgaard
et al., 1998). Knowledge of the true incidence of spondylodiscitis in the
United Kingdom would help predict the future economic impact of the
condition, and would accelerate awareness about this condition as well
as research into therapeutic strategies to prevent it from evolving into
reaching life-threatening stages (NHS Digital, 2015; Weir et al., 2019;
Weir et al., 2017).

This study aimed to utilize HES data to analyse and describe the
incidence of spondylodiscitis in England, including annual admissions,
age-stratified incidence, finished consultant episodes, and longitudinal
change.

2. Methods

In order to characterise the prevalence of spondylodiscitis, the Hos-
pital Admitted Patient Care Activity reports from the HES (NHS Digital)
database between 2012/13 and 2020/21 was analysed. The Hospital
Episode Statistics (HES) database contains details of all secondary care
(ie inpatient) admissions, accident and emergency attendances, and
outpatient appointments across National Health Service (NHS) hospitals
in England (NHS Digital, 2015). It offers large-scale big data which can be
mined and analysed for trends and patterns in relevant healthcare pa-
rameters such as disease occurrence, patient characteristics, and treat-
ment outcomes. The important role of HES data in offering valuable
insights into treatment outcomes and cost-effectiveness has for example
been shown by multiple studies investigating lumbar surgery (Weir et al.,
2017, 2019). The HES database helps NHS care providers to plan
resource allocation and planning across NHS England. NHS Digital is the
national provider of data and IT technology for health and social care
services in NHS England (NHS Digital, 2019). Although the HES data
consists of multiple and granular data sets-detailing overall admission,
accident and emergency attendance, and outpatient appointments in
NHS England, only summary data, reported annually is openly accessible.
This includes hospital admission activity stratified by diagnostic (ICD-10)
code. Activity measures include the number of Finished Consultant Epi-
sodes (FCEs), number of admissions, number of FCEs for males and fe-
males, mean time waited for admission in days, mean length of stay in
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days, median length of stay in days, mean age of patients admitted in
years, number of admissions for age groups 0-90+ years old were
extracted. One FCE is a continuous period of admitted patient care under
one consultant within one healthcare provider. Typically an admission
will constitute one FCE. However, one admission can constitute multiple
FCEs if there has been a transfer of responsibility within the hospital. This
could occur when a different speciality assumes responsibility, and/or a
patient is transferred temporarily for intervention under a different
consultant (Boyd et al., 2018).

As there is no ICD-10 code specifically for spondylodiscitis, spondy-
lodiscitis cases were identified from three ICD-10 codes: M46.4 (“un-
specified discitis™), M46.3 (“Infection of intervertebral disc (pyogenic)”),
M46.2 (“Osteomyelitis of vertebra”). These codes were selected due to
them being most closely aligned with the definition of spondylodiscitis.
To calculate the incidence, the HES data variables for each year were
divided by the England population mid-year estimate for the respective
year (Office for National Statistics, 2019). Data was collected and
compiled by three authors (SGT, RP, HSP).

2.1. Statistical analysis

Descriptive statistics were used to summarize the data on admissions
and FCEs for spondylodiscitis between 2012 and 2021. To investigate the
incidence of spondylodiscitis over time, the mean number of admissions
and FCEs per 100,000 population were calculated for each year between
2012 and 2021. A trend analysis was performed to determine if there was
a significant increase or decrease in the incidence over time. The
FCE:admissions ratio was also calculated to determine if there were
changes in healthcare resource utilization. To examine the age distribu-
tion of patients with spondylodiscitis, the mean age and IQR were
calculated. The number and percentage of patients in each age group
were also calculated. To identify any differences in age distribution be-
tween years, the FCE rate per 100,000 population was calculated for each
age group and year. To investigate any gender differences in spondylo-
discitis incidence, the FCE rate per 100,000 population was calculated for
male and female patients for each year between 2012 and 2021. To
explore changes in waiting times and length of stay over time, the mean
waiting time and length of stay were calculated for each year between
2012 and 2021. A trend analysis was performed to determine if there
were significant changes over time. In order to assess for statistical sig-
nificance, two-way Analysis of Variance (ANOVA) computations was run
for: Years & admission-type (admissions vs FCEs), Years & Age (age
groups 18-90+), Year & Sex (male vs female), Years (waiting times vs
length of stay). Statistical analyses and graph syntheses were conducted
using the R software (version 4.0.4). 267 p-value of less than 0.05 was
considered statistically significant (p < 0.05). (R Core Team, 2022).

3. Results

In total, the HES data analysed between 2012 and 2021 revealed
43135 FCEs and 21191 admissions for spondylodiscitis (ICD-10: M46.4
+ M46.3+ M46.2) (Table 1).

4. Incidence

The mean number of admissions from 2012 to 2021 for spondylo-
discitis was 6.5 (IQR: 4.6) per 100,000 population. Overall admissions for
spondylodiscitis increased from 3.04 per 100,000 in 2012/13 to 4.40 per
100,000 population in 2020/21 (Table 1, Fig. 1), which is an approxi-
mately 44% increase. The highest number of admissions was recorded in
2019/20, namely 5.4 per 100,000 population. FCEs similarly increased
from 5.8 per 100,000 population in 2012/13 to 10.3 per 100,000 pop-
ulation in 2020/21 (Fig. 1), which constitutes a 77% increase. The
highest recording of FCEs was also in 2019/20, namely 11.6 per 100,000
population (Fig. 1). Interestingly, the FCE:admissions ratio increased
from 2012/13 to 2020/21 from 1.9 to 2.3, which constitutes a 21%
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A table showing the data extracted from the Health Episode Statistics (HES) for spondylodiscitis (ICD-10: M46.4 + M46.3+ M46.2) between 2012/
13 and 2020/21. The following variables were extracted: Number of Finished Consultant Episodes (FCEs), number of admissions, number of FCEs
for males and females, mean time waited for admission in days, mean length of stay in days, median length of stay in days, mean age of patients
admitted in years, number of admissions for age groups 0-90+ years old. Median length of stay is only provided for ICD 46.4.

Year Finished C Itant Episod A Male Female Emergency Waiting List Planned | Mean time waited | Mean length of stay | Median length of stay
2012-13 3,120 1,628 2,003 1,117 949 300 183 15! 29 18}
2013-14 3,766 2,005 2,354 1412 1,103 361 317, 17, 30 18
2014-15 4,023 2,139 2,49 1,527 1,125] 481 330! 23 29 17
2015-16 4,560 2,363 2,802 1,668 1,315 464 371 73 26 161
2016-17 4,667 2,267 2,981 1,686/ 1,383 268 395! 42 2 17
2017-18 5,062 2,667 3311 1,751 1,552 318 636 19 25 15
2018-19 5619 2616 3616, 2,003 1,628] 342, 490} 100 27 16;
2019-20 6,509, 3,015 4,281} 2221 1,773 367, 651} 56, 25, 16
2020-21 58@% 2491 3,749} 2,060, 1,577 188! 566 18 24 1
Year Mean Age Age0 Agel-4 | Age5-9 | Age10-14 Age 15 Age 16 Age 17 Age 18 Age 19 i
2012-13 62 2 o7 3 12 7 4 5| c 5!
2013-14 64 9 97 12 5 3 4 3 15, 0
2014-15 63 6 92 5 12 9 5 2 3 4
2015-16 63 7 107, 4 24 5 3 7] 2 0,
2016-17 64 24 65 19 10 2 7 3 1 4
2017-18 64 7 96 8 15 4 11 1 0 5
2018-19 64 6 o7 12 9 1 24 1 10 3
2019-20 63 3 137 16 20 5 5 3 0 3
2020-21 67 4 32 5 20 6 12 0! 0!
Year Age 20-24 Age25-29 | Age30-34 | Age35-39 | Aged40-44 Age 45-49 Age 50-54 Age 55-59 Age 60-64 Age 65-69
2012-13 441 558 555 494 492 543 736 884 1,007 1,147
2013-14 16 31 53 51 176 201 317, 345, 327 481
2014-15 25 28 98 104 166 257/ 308! 332] 308 524
2015-16 27 21 64 168 193 325 442 296! 321 472
2016-17 12 37, 82 134 173 339 264, 445 418 511
2017-18 16 44 138 156 155 269 347 469 450 507
2018-19 28 38} 87} 182 259 298| 454 374 579 475
2019-20 11 41 112} 199 285 389} 522, 567, 604, 687}
2020-21 21 22 48 96 241 274} 389 415, 647 640;
Year Age 70-74 Age75-79 | Age 80-84 | Age 85-89 Age 90+

2012-13 1434 1,379 1,004 743 268

2013-14 404 492 369 242 %

2014-15 540/ 494 373 201 87

2015-16 509 % 4% 260 114

2016-17 664, 560! 408 278 116

2017-18 604 537 504 323 151

2018-19 753 745 471} 414 186,

2019-20 704 852 e% a1 142

2020-21 830! 842, 590 420! 117

Finished consultant episodes and admissions per 100,000 population for spondylodiscitis

2012-13
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Fig. 1. A line graph showing finished consultant ep-
isodes (FCEs) and admissions per 100,000 population
for spondylodiscitis (ICD-10: M46.4 + M46.3+
M46.2) from 2012/13 to 2020/21. One FCE is a
continuous period of admitted patient care under one
consultant within one healthcare provider, and mul-
tiple FCEs may be counted for a single patient. At the
bottom, a legend signified the assigned meaning of the
line colours: dark blue is assigned for FCEs, and light
blue for admissions. The x-axis shows the years from
2012/13 to 2020/21, and the y-axis shows the num-
ber (“n”) of admissions or FCEs, respectively. (For
interpretation of the references to colour in this figure
legend, the reader is referred to the Web version of
this article.)
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increase ( Table 1).

The ANOVA analysis showed that the epidemiological trend or dif-
ference, in terms of between FCEs and admissions, was statistically sig-
nificant in terms of yearly change and difference between FCEs:
admissions (p < 0.001 and p < 0.05, respectively) (Table 2).

4.1. Age

Overall, the mean age of the 43,135 FCEs for spondylodiscitis was
63.5 years (IQR: 1.1). per 100,000 population (Table 1, Fig. 2). Of all
FCEs, 2.9% (n = 1248) were <18 years old; and 64.9% (n = 27,991) were
aged >65 years. The remaining 25.1% (n = 15,144) were of working age,
between 18 and 64 years. For patients of working age, the highest
number of FCEs were recorded for those ages 60-64, with 4751 admis-
sions between 2012 and 2021. The highest overall recorded FCEs were
for those aged 70-74 years, namely 6532 FCEs (Fig. 2). The highest
overall FCE rate in 2020/2021 was recorded for those aged 70-74 years
(1.47 per 100,000 population) and 75-79 years (1.49 per 100,000 pop-
ulation), and for those between 18 and 64 years old for the age group
60-64 years (1.14 per 100,000 population) and age 65-69 years (1.13
per 100,000 population). The highest rate of increase in FCEs was for the
age group 65-69 years old between the years 2018/19 and 2019/20,
with an increase of 0.37 FCEs per 100,000 population, which is
approximately an increase of 44%. The highest increase in FCEs from
2012/13 to 2020/21 was for those aged 75-59 years (+0.85 FCEs per
100,000 population, 133% increase), secondly age group 70-74 years
(+0.79 FCEs per 100,000 population, 118% increase), among those of
working age for those aged 60-64 years (+0.54 FCEs per 100,000 pop-
ulation, 91% increase). The ANOVA-analysis showed that the epidemi-
ological trend or difference, in terms of between years and each age
group, was statistically significant (p < 0.001 and p < 0.05, respectively)
(Table 3).

4.2. Sex

The number of FCEs per 100,000 population for male spondylodiscitis
patients was higher than those for female patients every year from 2012
to 2021 (Table 1, Fig. 3). The median male number of FCEs per year for
all years between 2012 and 2021 was 2981 (IQR: 1257). The median
female number of FCEs per number per year was 1686 (IQR: 562).
Notably, the male:female ratio for the total number of FCEs for spondy-
lodiscitis per year has been steadily increasing since 2012, consistently
year on year. The male: female ratio was 1.79 in 2012, and increased to
1.82 in 2021, indicating that the incidence gap between males and fe-
males for spondylodiscitis is slowly widening. The ANOVA-analysis
showed that the epidemiological trend or difference, in terms of be-
tween years and each sex, was highly significant (p < 0.01 and p < 0.001,
respectively) (Table 4).

Table 2

A table showing the results of the Analysis of Variance (ANOVA) for age-specific,
episode type (FCE & admission)-adjusted incidence for spondylodiscitis (ICD-10:
M46.4 + M46.3+ M46.2) between 2012/13 and 2020/21, computing an ANOVA
analysis for type-specific trend analysis. The following variables are shown as a
result of a two-way ANOVA: Data frames (Df), sum of squares (Sum Sq), mean
squares (Mean Sq), F statistic (F value), probability (Pr), and p-value (p). Sig-
nificance is indicated in the significance code legend at the bottom of the table.

Column1 Analysis of Variance (ANOVA): Episode type & Year

Response: Population-adjusted spondylodiscitis incidence per 100,000 population
Df Sum Sq Mean Sq F value Pr >F) p™

Year 2 838.94 419.47 596.2613  1.97E-09  ***

Episode type 8 23.59 2.95 4.1914 0.02929

Residuals 128 1.692 0.01322

Signif. codes: ~ “***’ 0.001 e 0.01 o 0.05
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4.3. Waiting times & length of stay

Mean waiting times between primary care referral and special review
have fluctuated between 2012 and 2021 (Table 1, Fig. 4). The mean
waiting time was 5 days in 2012/2013 and 18 days in 2020/2021. The
highest mean waiting times were recorded in 2015/2016 and 2018/2019
with 73 and 100 days, respectively (Table 1). The mean length of stay
was 29 days in 2012/13 and decreased to 24 days in 2020/21 (Fig. 4).
The mean length of stay reached the maximum in 2013/14 at 30 days and
the minimum in 2020/21 at 24. Overall, the trend is decreasing, albeit
fluctuating. The ANOVA analysis showed that the epidemiological trend
or difference, in terms of between waiting times and length of stay, was
highly significant (p < 0.001), however, change over years was found to
be not significant (Table 5).

5. Discussion

Spondylodiscitis is a rare but life-threatening infection of the spine,
and the current incidence in England was unknown. Given the poor
outcomes and the high mortality rate (2-20%), it is pivotal to know the
approximate prevalence and the healthcare burden of spondylodiscitis,
in order for healthcare providers and governance to allocate funds to
improve the management and prevention of spondylodiscitis (Skaf et al.,
2010; Zarghooni et al., 2012). This is the first study to utilize HES data to
analyse spondylodiscitis activity within England, and we found that ad-
missions for spondylodiscitis in England have risen by 68% between
2012 and 2021, particularly affecting those patients aged between 60
and 75 years.

Using admission activity to represent incidence in this manner has its
limitations. Notably, patients discharged from emergency departments
with oral antibiotics or seen via outpatient services will not have been
captured. Further inter-hospital transfers will be represented as multiple
admissions, as would re-admissions. Whilst this may account for the
differences between previous estimates in the literature for the Western
World, namely between 0.2 and 2.4 per 100,000 population per year this
is a sizeable margin (Cheung and Luk, 2012; Gouliouris et al., 2010).
Further it would not explain trends in admission activity or indicators of
care complexity (Hopkinson et al., 2001).

FCEs are a different metric of activity. Defined as “a continuous
period of admitted patient care under one consultant within one
healthcare provider”, typically one hospital admission is one FCE.
However within this spondylodiscitis population, FCEs were much
higher than admissions, a difference that is also widening; the mean
FCE:admissions ratio was found to have increased by 21% between
2012/13 to 2020/21, despite the overall length of admission remaining
stable. Spondylodiscitis is typically initially diagnosed and triaged by
general medical physicians. This disparity could therefore arise from
demands for multidisciplinary management such as specialist input from
infectious disease, spinal surgeons, geriatricians and/or intensive care. It
could also reflect the requirement for repeat procedures, such as surgery
or radiological guided aspiration or biopsy. This suggests spondylo-
discitis cases increasingly require more interdisciplinary care, which
would present a different complexity and burden to healthcare systems,
than simply the number of patients encountered.

Potential explanations for this include an aging and increasingly co-
morbid population in England. The number of hospital admissions in
NHS England has been rising steadily for the last 10 years. In fact, ad-
missions peaked in 2019/20, and, notably, have risen faster than the
population growth: A report by NHS Digital found that the number of
people between 65 and 69 years of age has increased by 34% in the last
decade, however hospital admissions growing by almost 57% (NHS
Digital, 2016). The age-stratified analysis employed in this study also
indicated that for the sub-group of patients of working age (18-64 years
old), the highest number of admissions were recorded for those aged
60-64 years, as well as having the sharpest increase in the incidence of
spondylodiscitis, which is in line with the ageing of the population and



S.G. Thavarajasingam et al.

Brain and Spine 3 (2023) 101733

Age-stratified finished consultant episodes per 100,000 population for spondyldiscitis
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Fig. 2. An area chart showing age-stratified admissions for spondylodiscitis (ICD-10: M46.4 + M46.3+ M46.2) per 100,000 population from 2012/13 to 2020/21 for
the following age groups: age 18, 19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64, 65-59, 70-74, 75-79, 80-84, 85-89, 90+ years. On the x-axis
is the time in years from 2012/13 to 2020/21, and on the y-axis is the number of admissions per 100,000 population for spondylodiscitis in the respective year for the
respective age group. The colours are categorically chosen to represent and differentiate between the different age groups. (For interpretation of the references to
colour in this figure legend, the reader is referred to the Web version of this article.)

Table 3

A table showing the results of the Analysis of Variance (ANOVA) for age-specific,
population-adjusted incidence for spondylodiscitis (ICD-10: M46.4 + M46.3+
M46.2) between 2012/13 and 2020/21, computing an ANOVA analysis for age-
specific trend analysis. The following variables are shown as a result of a two-way
ANOVA: Data frames (Df), sum of squares (Sum Sq), mean squares (Mean Sq), F
statistic (F value), probability (Pr), and p-value (p). Significance is indicated in
the significance code legend at the bottom of the table.

Columnl Analysis of Variance (ANOVA): Age & Year

Response: Population-adjusted spondylodiscitis incidence per 100,000 population
Df Sum Sq Mean Sq  F value Pr >F) p ()

Year 9 37.424 4.1582 314.57 <2.20E-16  ***

Age 16 21.1825  1.3239 100.155  <2.20E-16  ***

Residuals 128 1.692 0.01322

Signif. codes: ~ “****  0.001 G 0.01 o 0.05

the findings by NHS Digital on it. Alongside age, notably, co-morbidities

such as diabetes mellitus, renal failure and immunosuppression, recog-
nised to challenge spondylodiscitis eradication are also increasing in
prevalence in England (Diabetes; Kerr, 2017). Their increased prevalence
in men may also explain the gender differences in spondylodiscitis
incidence.

Further trends in the data were noted, but are more difficult to con-
textualise within the constraints of this dataset. For example, admissions
dropped between 2019/2020 and 2020/2021. This correlates with the
COVID-19 pandemic. This could both be a true observation, e.g. reduced
rates of infection in the context of strict public health measures, but also
related to decreased hospital attendance and delayed data collection.
Waiting times for primary care referral and special review for spondy-
lodiscitis also fluctuated over the study period, with the highest waiting
times recorded in 2015/16 and 2018/19. In the absence of policy change
or recognised system pressures, this is most likely an aberration of data
reporting.

In short, only activity data from 2012/13 to 2020/21 is available.
This, therefore, does not include further patient details such as co-
morbidities or treatment outcomes, and as aforementioned does not
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Sex-stratified finished consultant episodes per 100,000 population for spondylodiscitis
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Table 4

A table showing the results of the Analysis of Variance (ANOVA) for sex-specific,
population-adjusted incidence for spondylodiscitis (ICD-10: M46.4 + M46.3+
M46.2) between 2012/13 and 2020/21, computing an ANOVA analysis for sex-
specific trend analysis. The following variables are shown as a result of a two-way
ANOVA: Data frames (Df), sum of squares (Sum Sq), mean squares (Mean Sq), F
statistic (F value), probability (Pr), and p-value (p). Significance is indicated in
the significance code legend at the bottom of the table.

Column1 Analysis of Variance (ANOVA): Sex & Year
Response: Duration in days

Df Sum Sq Mean Sq F value Pr (>F) p(™
Year 8 12.78 1.598 6.9338 6.43E-03 o
Sex 2 364.79 182.397 791.5564 6.39E-10 ek
Residuals 128 1.692 0.01322
Signif. codes: e 0.001 G 0.01 o 0.05

allow a patient's care to be linked across episodes. Spondylodiscitis does
not have a unique ICD code and in such contexts hospital coding often
differs across centres. It is also noted that during this period, efforts to
improve hospital coding have occurred, for example, supported in some
centres by the adoption of electronic health records. Together this may
have affected case ascertainment and the identification of true trends,
and does limit the identification of causality.

However, overall the data presented follows methodology utilised in
other health settings to summarize activity across all hospitals across a
population. Moreover, the changes in demography and indicators of
increasing care complexity are justifiable. Together the authors believe
this indicates addressing spondylodiscitis should be an increasing
research priority.

This is highly relevant to the spinal surgery community as a topical
area is the role of surgery, where some countries are advocating early
surgical debridement to reduce mortality, length of treatment and
disability. This contrasts current practice in England which is commonly
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Fig. 3. A line chart showing sex-stratified finished
consultant episodes for spondylodiscitis (ICD-10:
M46.4 + M46.3+ M46.2) from 2012/13 to 2020/21
for males and females per 100,000 population. One
FCE is a continuous period of admitted patient care
under one consultant within one healthcare provider,
and multiple FCEs may be counted for a single patient.
At the bottom, a legend signified the assigned mean-
ing of the line colours: green is assigned for FCEs for
female patients, and orange for FCEs for male pa-
tients. The x-axis shows the years from 2012/13 to
2020/21, and the y-axis shows the number (“n”) of
FCEs, respectively. (For interpretation of the refer-
ences to colour in this figure legend, the reader is
referred to the Web version of this article.)

2019-20
2020-21

Year

non-operative, and would be one example of a knowledge gap that needs
to be addressed (Sur et al., 2015; BASS. Management).

6. Conclusion

Our study found that population-adjusted admissions for spondylo-
discitis in England have increased by 44% between 2012 and 2021, with
patients aged between 60 and 75 being particularly affected. The rise in
spondylodiscitis is linked to several risk factors, including diabetes,
immunosuppression, intravenous drug use, and spinal surgery, all of
which have increased simultaneously in incidence. The increasing
FCE:admissions ratio is a notable finding, suggesting that the burden of
caring for patients with spondylodiscitis is becoming more complex and
resource-intensiveConservative therapy with antimicrobials is the
mainstay of treatment for spondylodiscitis in the UK, but the increasing
FCEs may suggest increased recurrence of spondylodiscitis. Further
studies are necessary to compare outcomes of early surgical versus con-
servative treatment to identify the most effective treatment option. The
findings have important implications for healthcare providers and
governance to allocate funds to improve the management and prevention
of spondylodiscitis.
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Mean waiting time and length of stay for spondylodiscitis

2
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Table 5

A table showing the results of the Analysis of Variance (ANOVA) for age-specific,
population-adjusted incidence for spondylodiscitis (ICD-10: M46.4 + M46.3+
M46.2) between 2012/13 and 2020/21, computing an ANOVA analysis for
waiting time (WT) and length of stay (LOS)-specific trend analysis. The following
variables are shown as a result of a two-way ANOVA: Data frames (Df), sum of
squares (Sum Sq), mean squares (Mean Sq), F statistic (F value), probability (Pr),
and p-value (p). Significance is indicated in the significance code legend at the
bottom of the table.

Columnl Analysis of Variance (ANOVA): Waiting time, Length of stay &
Years
Response: Duration in days
Df Sum Sq MeanSq  F value Pr (>F) p(™
Type (WT & 2 838.94 419.47 596.2613  1.97E-09 il
LOS)
Year 8 3558.3 444.8 0.9381 0.534921
Residuals 128 1.692 0.01322
Signif. codes: e 0.001 e 0.01 e 0.05

Abbreviations

FCE
HES
NHS

Finished Consultant Episodes
Hospital Episode Statistics
National Healtcare Service
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