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Abstract: Objective: This study aims to investigate the trends in otology, rhinology, and head and
neck (H&N) operations over the past decade in England. These trends will allow for predictive
modelling to forecast the demand over the coming years to aid workforce and resource planning in
ENT. Methods: Hospital Episode Statistics data were extracted between April 2012 and April 2023. A
total of 121 otology, 114 rhinology, and 122 H&N procedure codes were included. Correlation and
linear regression analyses were conducted to examine trends and produce a forecast model for the
volume of operations. Results: A gradual upward trend in the volume of operations was observed in
rhinology, with a positive correlation coefficient (R = 0.74). In contrast, otology (R = —0.67) and H&N
(R= —0.75) showed negative trends, indicating a moderate decline in operational volumes over time.
The COVID-19 pandemic significantly disrupted operating activity in rhinology and otology. To
address the backlog and reach the pre-pandemic forecasted levels within the next five years, surgical
capacity must increase by an additional 33,807 rhinology 25,486 otology, and 10,300 head procedures
per year in England. Conclusions: This analysis highlights a need for prioritization and expansion of
the ENT workforce and resources to manage the current backlog and anticipated increase in demand
over the next five years.

Keywords: Hospital Episodes Statistics (HES); workforce planning; otolaryngology; otology; rhinology;
head and neck

1. Introduction

Ear, Nose, and Throat (ENT) surgery encompasses a diverse range of conditions,
including those affecting hearing, balance, breathing, swallowing, voice, and head and neck
(H&N) cancers. Over time, the landscape of ENT procedures has undergone significant
changes, influenced by rapid technological advancements, shifting patient demograph-
ics, evolving patterns of disease burden, and the impact of healthcare policies. These
dynamic factors present considerable challenges for the National Health Service (NHS) in
the United Kingdom, which is already under significant strain due to increasing demands
and stretched resources.

Technological advancements, such as endoscopic sinus surgery, cochlear implants, laser
techniques, robotic surgery, and the use of artificial intelligence, are constantly changing
the field of otolaryngology, enhancing the precision and scope of surgical procedures [1-5].
However, these innovations have also introduced a level of unpredictability to the demand
for specific procedures, requiring flexible and forward-thinking approaches to resource
planning. Additionally, demographic shifts, such as the aging population in the UK, are
contributing to changes in the prevalence of ENT conditions. For instance, the number of
people aged over 85 is projected to grow by 55% by 2037 [6]. This is expected to lead to an
increased prevalence of chronic conditions such as hearing loss, H&N cancers, and chronic
rhinosinusitis. Therefore, it is likely to intensify the demand for otology, rhinology, and
H&N surgical services, necessitating strategic planning to meet future healthcare needs.
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The Coronavirus Disease 2019 (COVID-19) pandemic has further compounded the
challenges faced by the NHS, profoundly disrupting healthcare delivery worldwide. In the
UK, elective surgical waiting lists grew from 4.4 million before the pandemic to 6 million in
2022, with an estimated 10 million patients delaying or forgoing treatment altogether [7].
This unprecedented backlog has placed additional pressure on an already-overstretched
healthcare system. Although the NHS Constitution mandates that 92% of patients should
wait no longer than 18 weeks from referral to treatment, this standard has not been achieved
since 2015 [8]. The 2022 delivery plan for tackling the elective care backlog highlighted the
difficulty in predicting how quickly services could recover, reinforcing the urgent need for
improved resource allocation and workforce optimization.

Effective workforce planning is essential for ensuring the sustainability of ENT ser-
vices and optimizing healthcare delivery. The UK surgical workforce census published in
2023 emphasized that the current workload is unsustainable for the existing workforce,
underscoring the importance of understanding trends in procedural demand to anticipate
and address future challenges [9]. The NHS believes that workforce planning requires
aligning the right people with the appropriate skills in the right locations at the right time to
deliver the highest standard of patient care [6]. To achieve this, a detailed analysis of trends
in procedural volumes within surgical specialties is key to guiding resource allocation and
workforce development.

Despite the clinical and practical importance of procedural analyses, there remains
a paucity of detailed studies examining trends in ENT procedures. Hospital Episode
Statistics (HES) data provide a comprehensive dataset covering procedures performed in
all NHS hospitals across England from 2000 to 2023 [10]. This publicly available resource
offers a unique opportunity to analyze inpatient and outpatient activity on a national scale,
providing valuable insights into trends and procedural volumes [10]. Using this dataset,
this study investigates trends in otology, rhinology, and H&N procedures over the past
decade to inform resource planning and workforce optimization. There is a specific focus on
the impact of COVID-19 on pre-pandemic operating volumes in ENT. The goal is to ensure
the NHS is equipped to meet the evolving healthcare needs of its population, to guide the
pathway to recovery post-COVID-19, and to support the development of sustainable ENT
services for the future.

2. Materials and Methods
2.1. Data Collection

HES data was accessed through online records on the NHS Digital website. This
data included the number of patients undergoing surgical procedures in each fiscal year
from April 2012 to April 2023. Procedures were entered into a Microsoft Excel spreadsheet
with their specific Office of Population Censuses and Surveys (OPCS-4) codes. A total
of 121 otology, 114 rhinology, and 122 H&N procedure codes were included, as listed in
Supplementary File S1. The HES data from 2000-2001 to 2011-2012 was excluded from the
trend analysis as there was an arbitrary shift in procedure volumes across all subspecialties
between the years 2011-2012 and 2012-2013 (Supplementary File S2). This increase is not
accounted for but may be related to changes in reporting practices. Therefore, in order to
provide the most accurate and up-to-date analysis, only the time period beyond 2012-2013
was included in this study.

Data corresponding to the COVID-19 period (2020-2021 to 2022-2023) was excluded
from trend analysis as this period was an anomaly. The fiscal year April 2020—-April 2021
was selected as the beginning of the COVID-19 period because the first UK-wide lock-
down was announced in March 2020 and the NHS restructured its services and workforce,
severely impacting elective activity [11]. The pre-COVID-19 (2019-2020) year volumes were
compared to the operative volumes in each subsequent year, and this was presented as a
percentage reduction. To further assess the impact of COVID-19, we estimated the backlog
created by the pandemic. First, we calculated the difference between the forecasted number
of operations during the COVID-19 period and the actual number of operations during this
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period. This comparison enabled us to determine the annual deficit. Then, by summing
these annual deficits, we estimated the cumulative backlog of operations generated by the
pandemic. Finally, to propose a strategy for clearing the pandemic backlog, we calculated
the additional number of operations needed for each subspeciality to clear the backlog over
the next five years.

2.2. Statistical Tests

The statistical tests were performed on the total volume of ENT procedures (rhinology,
otology and H&N) as well as each individual subspecialty. Correlation analysis was
performed to assess the linear relationship between time and number of operations. The
correlation coefficient (R) was calculated to quantify the direction and strength of the
linear relationship. Linear regression analysis was conducted to evaluate the regression
model and its predictive power. Coefficient of determination (R?) was reported to evaluate
the goodness of fit of the regression model. Our analysis was based on the data from
2012-2013 to 2019-2020. All analyses were performed using Python 3.11. This study
involved secondary analysis of anonymized HES data, and, therefore, no ethical approval
was required according to the NHS Health Research Authority online tool.

3. Results
3.1. Trend Analysis

The trend for the total ENT procedure volumes across all subspecialties showed that
pre-pandemic (20122013 to 2019-2020) volumes were generally stable, with no significant
fluctuations (Figure 1). The correlation coefficient was —0.08, indicating a very weak
correlation. The trend of ENT procedures across the three subspecialties over time is shown
in Figure 2. Rhinology showed a positive correlation coefficient (R = 0.74), indicating a
strong upward trend in the number of operations. However, H&N (R = —0.75) and otology
(R = —0.67) showed negative trends, reflecting moderate declines in operating numbers
during the analyzed period.
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Figure 1. Trend analysis of cumulative ENT procedures. The line of best fit represents the linear
regression trend based on pre-pandemic (2012-2013 to 2019-2020) volumes with a five-year forecast
regression line. Grey area = COVID-19 period. Fiscal year = April to April.
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Figure 2. Trend analysis of ENT subspecialties with five-year forecast regression lines for each
subspecialty based on pre-COVID-19 data. Grey area = COVID-19 period. Fiscal year = April to
April.

3.2. Forecast Analysis

The coefficient of determination (R?) values quantified the proportion of variance in
procedure volumes that could be explained by the linear regression model. The R? was
0.007 for the cumulative number of ENT procedure volumes, suggesting that time alone
explained only a very small portion of the variation in procedure volumes, likely due to
other influencing factors. The R? values were rhinology 0.54, H&N 0.56, and otology 0.45.
These values indicated a moderate linear trend over time, implying the model captured the
trend reasonably well.

3.3. Impact of COVID-19

The pandemic caused significant disruption to operating activity, as depicted by a
sharp deviation from the predicted trends, highlighted in grey shade in both Figures 1 and 2.
Compared to pre-pandemic levels, in 2020-2021, there was an overall 50.7% decrease in the
total number of ENT procedures performed (Figure 1). This improved to a 22.0% decrease
in 2021-2022 and 16.1% decrease in 2022-2023 (Figure 1).

The volume of operations in the most recent recorded year, 2022-2023, showed near-
complete recovery in H&N, but procedure volumes in otology and especially rhinology
remained below the predicted pre-pandemic forecasted levels for 2022-2023 (Figure 2).

The estimated cumulative backlog of operations created by the pandemic was sig-
nificant, with approximately 169,034 operations in rhinology, 127,431 in otology, and
51,499 operations in H&N (Table 1).

Table 1. Year-by-year COVID-19 backlog breakdown. Derived by calculating the difference between
the forecasted levels and the actual volume of procedures.

Year Otology Rhinology Head & Neck
2020-2021 76,034 86,750 37,664
2021-2022 30,330 45,111 10,282
2022-2023 21, 067 37,173 3553

Cumulative backlog 127,431 169,034 51,449
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3.4. Strategy for the Next Five Years

To address the backlog created by the pandemic within the next five years, by
2027-2028, 33,807 procedures in rhinology, 25,486 in otology, and 10,300 in H&N are
needed in addition to new cases.

4. Discussion
4.1. Main Findings

The findings show that, nationally, across England, the overall ENT procedure vol-
umes remained stable between April 2012 and April 2020, suggesting that demand for ENT
services was relatively constant during this pre-pandemic period. Interestingly, however,
whilst overall trends were stable, amongst the subspecialities, an upward trend was ob-
served in rhinology and downward trends in otology and H&N procedures. A scoping
review of the literature suggests that this study is the most comprehensive analysis of the
nationwide ENT subspecialty procedure volumes during the pre-pandemic and pandemic
period. The total number of ENT procedures in this study was stable over a decade; in
contrast, globally, multiple single-center studies report an increase in ENT operating, but
this may be more reflective of local practices as opposed to national demand [12,13]. Insti-
tutional practices and local expertise often influence the choice and adoption of medical
procedures. For instance, a recent single-center study advocates incorporating sliding
epiglottoplasty as an additional step for pharyngeal reconstruction following laryngectomy,
rather than relying solely on primary closure. This approach not only affects procedural
volumes but also underscores the role of institutional preferences in shaping clinical prac-
tices [14]. Similarly, the National Institute for Health and Care Excellence (NICE) issued
guidance on the use of Hypoglossal Nerve Stimulation for moderate to severe obstructive
sleep apnea (OSA) in 2017 [15]. Despite this, the first UK center to perform this proce-
dure was Guy’s and St Thomas’ Hospital in London in 2023 [16]. This demonstrates how
geographical location, and local expertise can significantly influence the availability and
adoption of new procedures, leading to disparities in procedural volumes.

The upward trend in rhinology is likely multifactorial and influenced by changes in
technology, adoption of new techniques, and evolving management guidelines and poli-
cies. For instance, an increase in endoscopic sinus surgery has been observed in multiple
previous studies [1,17,18]. This may be attributable to advancements in technologies and
increasing popularity and application of endoscopic techniques, which are minimally inva-
sive. Similarly, there has been a significant development in the usage of laser technologies in
rhinology [19]. Additionally, the positive trend in rhinology may be inflated by the coding
of multiple procedures performed during a single session. For example, endoscopic sinus
surgeries often encompass multiple individual procedures, such as septoplasty or turbinate
surgery. Therefore, a single operative encounter may be coded under multiple procedures,
which could account for the relatively increased number of rhinology procedures over H&N
and otology. Furthermore, in recent years, there has been a change in the management
guidelines of certain conditions, such as chronic rhinosinusitis (CRS), with a push for early
surgical intervention [20]. This shift in patient management may be contributing to the
increasing demand for rhinology procedures. Similarly, a recent randomized controlled
trial recommended septoplasty as a more effective intervention than medical management
for nasal obstruction associated with a deviated nasal septum [21]. This recommendation
is likely to drive future demand for these procedures for functional indications. Patient
expectations and behavior may have evolved with time and patients may increasingly seek
surgical options for chronic conditions affecting quality of life, such as obstructive nasal
airflow and snoring.

A downwards trend was observed in otology and H&N procedures. This may be
attributable to changes in the clinical management of chronic conditions. Additionally,
the downwards trend in H&N can be explained by advances in non-surgical alternatives
to managing malignancies, such as radiotherapy, chemotherapy and biological therapies.
Comparably, in France, the overall number of ENT cancer surgeries declined between
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2010 and 2021, with a sharper decrease observed during the COVID-19 pandemic [22].
There have been limited studies which looked at nationwide data on otological or H&N
procedure volumes. However, trends in specific procedures within each subspecialty have
been reported. A national study in Scotland reported a decline in ventilation tube insertion
in children between 2001 and 2018 [23]. Finland and the US report similar declines in
tympanostomies [24,25]. Similarly, a nationwide South Korean study shows a reduction in
cholesteatoma surgery between 2012 and 2018 [26]. These individual studies are comparable
to our findings for otology. In contrast, several studies report that total thyroidectomies, a
common H&N procedure, appears to have increased in the United States of America (US)
over a similar period [27,28].

4.2. Impact of COVID-19

The findings suggest that, compared to 2019-2020, there was an approximately 50.7%
reduction in elective ENT procedures in the year 2020-2021 and this has gradually improved
but has not reached pre-pandemic levels yet. These findings are comparable to other studies
in the literature. In the US, similar trends have been seen in ENT as well as other specialties,
including cardiology, orthopedics, and ophthalmology [29-32]. A single-center UK study
conducted in 2021 showed a 31.2% reduction in ENT surgical procedures post-COVID-19,
and despite low volumes of COVID-19 infection, the operating levels have not returned
to baseline [33]. Similarly, our study shows that operating volumes in 2022-2023 are only
84% of the levels in 2019-2020. This may be secondary to changes in elective practices as
new safety protocols have reduced the efficiency and speed at which elective surgery is
administered, suggesting that, nationally, we are yet to return to pre-pandemic operating
levels, let alone clear the backlog generated by the pandemic.

Considering the subspeciality data, a relatively small difference in pre- and post-
COVID-19 forecasts was observed in H&N procedures. The data show that rhinology and
otology were more severely impacted by COVID-19 compared to H&N. This difference
might be due to the nature of these procedures, many of which are urgent or oncological
and, thus, less susceptible to deferral or cancellation compared to more elective or non-
urgent procedures in thinology and otology.

There is an urgent need for strategic expansion and optimization of operational capac-
ity to manage the anticipated increase in demand for new cases and address the backlog of
deferred treatments. Our analysis indicates that, to clear the backlog within the next five
years, the volume of operations per year must increase by an additional 10,300 in H&N,
25,468 in otology, and 33,807 in rhinology. This significant upscaling in surgical capacity
is essential to address the current backlog while meeting the ongoing demand for ENT
surgery.

4.3. Application of Findings and Recommendations

This study can be used to provide several recommendations for workforce planning.
ENT departments should prioritize addressing the significant variations in backlog and
demand across the specialties. Based on these data, rhinology has the largest backlog as
well as the strongest upward trend in demand. This suggests that a significant investment
in additional workforce, training, and theatre allocation is needed in this subspecialty. The
five-year timeline for recovery suggested by our forecast analysis is an example of how our
study can be used to set a clearance target nationally. These data may be used to advocate
for national policy changes to prioritize specialties like rhinology, which are facing high
demand and backlogs. Furthermore, they can be used to advocate for targeted funding
programs to accelerate recovery.

Our study highlights the need for integrating predictive models into national health-
care strategies to proactively allocate resources appropriately, to plan for future demands.
It is apparent that although a linear regression model does give a foundational idea of
basic trends, it does not fully account for the multiple cofounding variables that have
been discussed. Furthermore, we recommend the integration of real-time analytics into
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hospital systems to provide more accurate forecasting for future procedural demands.
Transparency and availability of these data to the general population can aid in public
awareness about the backlog and its impact in order to help manage patient expectations
for delayed procedures.

Training and workforce development are key areas for translating the findings of
this study. This study highlights the need for targeted workforce training programs in
rhinology. For instance, additional fellowship programs may address the high demand
for procedures by upskilling surgeons in emerging techniques and recruiting additional
specialists in departments. Alternatively, H&N and otology, whilst experiencing a moderate
backlog, should focus on sustaining procedure volumes and address challenges related
to the declining pre-pandemic trend. This may suggest that more focus and attention are
needed in the outpatient workload management of these subspecialties, as this may help
to identify patients who may benefit from surgery. Insights into the trends in outpatient
workload will be extremely valuable.

In addition, these data can help provide a framework for scheduling activity within
departments. For instance, the data show that the volume ratio of otology/rhinology /H&N
in the year 2022-2023 was approximately equal to 1:2:1. These proportions can be utilized
to dictate how theatre time is divided between subspecialities. Similarly, they can influence
the proportion of subspecialists that are recruited into a department. These data can also
aid in prioritizing cases for waiting list initiatives such as additional operating theatre
sessions scheduled outside of regular contractual hours. A potential partnership with the
private healthcare providers that can perform low-risk, high-volume procedures may aid
in freeing up NHS resources for more complex cases.

4.4. Limitations

This study relied on retrospective HES data, using an administrative dataset, and,
therefore, may not fully capture the breadth of clinical practice. The reporting and coding
of procedures are likely to evolve with technologies, practice, and computer software
within the NHS. For example, the Royal College of Physicians, in collaboration with the
Department of Health, aimed to improve the quality and accuracy of clinical coding through
the iLab project [34]. While these improvements are beneficial, they can introduce arbitrary
shifts in data over extended periods of time, leading to measurement bias and complicating
trend analysis. We observed a notable unexplained shift in reporting trends between the
first and second decade of the 20-year span of HES data, as illustrated in Supplementary
File S2. Consequently, we used the latter segment of data to ensure the most up-to-date
and accurate data analysis.

The predictive modelling provided an estimate of the anticipated volume of operations.
However, it was based on pre-COVID-19 activity levels and, therefore, assumes that in
the post-COVID-19 period, the rate of trend will be the same. With only a few years of
post-COVID-19 data available, these data were volatile and had to be excluded from the
trend analysis. The R? values for the three subspecialties were moderate, suggesting that
a linear model does not fully account for unexamined factors influencing the observed
trends. For instance, a report by the Financial Times highlighted a record surge in private
healthcare demand in 2023 [35]. This trend is largely attributed to public dissatisfaction
with NHS waiting times and resource constraints. As a result, our forecast model may
overestimate the pandemic-induced backlog, as a portion of these cases may have already
been addressed by the private sector.

A key limitation of predictive modelling is its inability to account for unforeseen
changes in future healthcare delivery innovations, or policy shifts that could impact on
future clinical activity. For example, while not currently funded by the NHS, biologic
therapy has the potential to reduce the need for repeated endoscopic sinus surgery for
CRS with nasal polyps in the future [36]. Conversely, in otology, the expanding criterion
for cochlear implantation is likely to increase the demand for this procedure [37]. Such
advancements could alter the demand for certain surgical procedures.
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4.5. Future Research

Trend analysis of national data provides valuable insights into overall service demand
but may not be generalizable to individual ENT departments. Resource availability, patient
demographics, and clinical practices may vary significantly across regions. Therefore, local
audits of activity and assessment of local needs are critical in addressing specific local de-
mands and will complement these national data. We are still in the early stages of recovery
post-COVID-19. Future work should also be directed at seeing how the dynamic rate of
recovery evolves, and predictive modelling should be repeated and resource allocation
periodically adjusted in response to new trends.

Another avenue for future research is the analysis of emergency ENT services. Emer-
gency procedures constitute a significant component of hospital workload and often influ-
ence the availability of resources for elective surgeries. Understanding trends in emergency
ENT services and comparing these to elective services will be useful in evaluating their
impact on elective care as well as aid in workforce allocation and infrastructure planning.

5. Conclusions

This nationwide study shows that, in the UK, the demand for ENT procedures has
remained stable over the last decade. However, rhinology procedures demonstrated the
most significant upward trend and greatest deficit from COVID-19. The impact of COVID-
19 highlighted the vulnerabilities in the current system, with a prolonged recovery period
expected. Our findings advocate that ongoing monitoring and strategic planning are
essential to ensure the NHS remains responsive to evolving clinical needs.
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Supplementary File S2: Trends in the annual volume of otology, rhinology, and head and neck (H&N)
procedures in England from 2000-2001 to 2022-2023.

Author Contributions: Conceptualization, A.]. and Z.M.; methodology, A.J., Z.M. and S.M.; software
and validation, A.]. and Z.M.; formal analysis, A.]. and Z.M.; data curation, A.]J.; supervision, S.M.,
M.S. and E.D.; writing—original draft preparation, A.J.; writing—review and editing, all authors;
project administration, Z.M., M.S. and E.D. All authors have read and agreed to the published version
of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study involved secondary analysis of anonymized
HES data, and, therefore, no ethical approval was required according to the NHS Health Research
Authority online tool.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data used in this study was obtained from the Hospital Episode
Statistics (HES) database, which is openly available through NHS Digital. This is accessible on
the following website: https://digital.nhs.uk/data-and-information/data-tools-and-services/data-
services/hospital-episode-statistics.

Conflicts of Interest: The authors declare no conflicts of interest.

1.  Gupta, K; Jolly, K.; Bhamra, N.; Osborne, M.S.; Ahmed, S.K. The evolution of sinus surgery in England in the last decade—An
observational study. World J. Otorhinolaryngol. Head Neck Surg. 2020, 7, 240-246. [CrossRef]

2. Mackay, S.G.; Every, ].D. Advances in pharyngeal surgery over the past 10 years: New techniques and technology. Otolaryngol.
Clin. N. Am. 2024, 57, 501-510. [CrossRef]

3.  Byrd, J.K.; Duvvuri, U. Current trends in robotic surgery for otolaryngology. Curr. Otorhinolaryngol. Rep. 2013, 1, 153-157.

[CrossRef]


https://www.mdpi.com/article/10.3390/jcm13247850/s1
https://www.mdpi.com/article/10.3390/jcm13247850/s1
https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/hospital-episode-statistics
https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/hospital-episode-statistics
https://doi.org/10.1016/j.wjorl.2020.10.002
https://doi.org/10.1016/j.otc.2024.02.009
https://doi.org/10.1007/s40136-013-0025-6

J. Clin. Med. 2024, 13, 7850 9 of 10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Tama, B.A,; Kim, D.H,; Kim, G.; Kim, SW.; Lee, S. Recent advances in the application of artificial intelligence in
otorhinolaryngology-head and neck surgery. Clin. Exp. Otorhinolaryngol. 2020, 13, 326-339. [CrossRef] [PubMed]

Ciorba, A.; Skarzynski, PH.; Gocmenler, H.; Hatzopoulos, S. Advances in pediatric and adult cochlear implant and middle ear
prostheses. . Clin. Med. 2021, 10, 3152. [CrossRef] [PubMed]

NHS England. NHS Long-Term Workforce Plan. Available online: https:/ /www.england.nhs.uk/long-read /nhs-long-term-
workforce-plan-2/#5-next-steps (accessed on 3 December 2024).

NHS England. Delivery Plan for Tackling the COVID-19 Backlog of Elective Care. Available online: https:/ /www.england.nhs.
uk/coronavirus/wp-content/uploads/sites /52 /2022 /02 /C1466-delivery-plan-for-tackling-the-covid-19-backlog-of-elective-
care.pdf (accessed on 3 December 2024).

The King’s Fund. Waiting Times for Non-Urgent Treatment. Available online: https://www.kingsfund.org.uk/insight-and-
analysis/data-and-charts/waiting-times-non-urgent-treatment (accessed on 3 December 2024).

The Royal College of Surgeons of England. UK Surgical Workforce Census Report. Available online: https://www.rcseng.ac.uk/
standards-and-research/surgical-workforce-census/ (accessed on 3 December 2024).

NHS Digital. Hospital Episode Statistics (HES). Available online: https://digital.nhs.uk/data-and-information/data-tools-and-
services/data-services /hospital-episode-statistics (accessed on 3 December 2024).

NHS COVID-19 Framework. Operating Framework for Urgent and Planned Services. Available online: https://www.
covidlawlab.org/wp-content/uploads/2020/06/Operating-framework-for-urgent-and-planned-services-within-hospitals.
pdf (accessed on 3 December 2024).

Muhammed Afsal, E.; Suma, R. Retrospective analysis of otorhinolaryngology-related elective surgeries performed in a tertiary
care centre, North Kerala, India. J. Clin. Diagn. Res. 2023, 17, MC01-MCO03. [CrossRef]

Choi, K.J.; Kahmke, R.R.; Crowson, M.G.; Puscas, L.; Scher, R.L.; Cohen, S.M. Trends in otolaryngology consultation patterns at
an academic quaternary care center. JAMA Otolaryngol. Head Neck Surg. 2017, 143, 472-477. [CrossRef]

Grogelj, A.; Tancer, L; Jerman, A.; Pauéi, J.; Pusnik, L. Pharyngeal reconstruction after total laryngectomy with sliding epiglottis:
Technical aspects with retrospective review. Front. Oncol. 2024, 13, 1284266. [CrossRef]

National Institute for Health and Care Excellence. Interventional Procedures Guidance—Hypoglossal Nerve Stimulation for
Moderate to Severe Obstructive Sleep Apnoea. 2017. Available online: https://www.nice.org.uk/guidance/ipg598/resources/
hypoglossal-nerve-stimulationfor-moderate-to-severe-obstructive-sleep-apnoea-pdf1899872235842245 (accessed on 15 December
2024).

Yakubu, K. ENT & Audiology News. First UK Hypoglossal Nerve Stimulation Implant in the Treatment for Moderate to Severe
OSA. 2023. Available online: https://www.entandaudiologynews.com/development/spotlight-on-innovation/post/first-uk-
hypoglossal-nerve-stimulation-implant-in-the-treatment-for-moderate-to-severe-osa (accessed on 15 December 2024).
Venkatraman, G.; Likosky, D.; Zhou, W.; Finlayson, S.R.G.; Goodman, D.C. Trends in endoscopic sinus surgery rates in the
Medicare population. Arch. Otolaryngol. Head Neck Surg. 2010, 136, 426-430. [CrossRef]

Pynnonen, M.A.; Davis, M.M. Extent of sinus surgery, 2000 to 2009: A population-based study. Laryngoscope 2014, 124, 820-825.
[CrossRef] [PubMed]

Lau, K.; Stavrakas, M.; Ray, J. Lasers in rhinology—An update. Ear Nose Throat J. 2021, 100, 775-82S. [CrossRef] [PubMed]
Guideline Development Group for Rhinosinusitis. Commissioning Guide: Chronic Rhinosinusitis. Royal College of Sur-
geons of England. Available online: https://www.rcseng.ac.uk/-/media/files/rcs/standards-and-research /commissioning/
rhinosinusitis-commissioning-guide-for-republication.pdf (accessed on 21 July 2024).

Carrie, S.; O'Hara, J.; Fouweather, T.; Homer, T.; Rousseau, N.; Rooshenas, L.; Bray, A.; Stocken, D.D.; Ternent, L.; Rennie, K,;
et al. Clinical effectiveness of septoplasty versus medical management for nasal airway obstruction: Multicentre, open-label,
randomised controlled trial. BMJ 2023, 18, 383. [CrossRef]

Le Bihan-Benjamin, C.; Rocchi, M.; Putton, M.; Méric, ].-B.; Bousquet, PJ. Estimation of oncologic surgery case volume before and
after the COVID-19 pandemic in France. JAMA Netw. Open 2023, 6, €2253204. [CrossRef]

Wescott, R.A.; Downie, L.S.; Kubba, H. Retrospective observational study analysing the trends in ventilation tube insertion in
children in Scotland between 2001 and 2018. Clin. Otolaryngol. 2024, 49, 199-206. [CrossRef] [PubMed]

Valajarvi, V.-E.; Lamminmaki, S.; Lundberg, M.; Hafrén, L. Ten-year trends in otolaryngological surgery volumes and the impact
of infection prevention during the COVID-19 pandemic—A national study. J. Clin. Med. 2024, 13, 7190. [CrossRef] [PubMed]
Welschmeyer, A.; Coerdt, K.; Crossley, ].; Malekzadeh, S. Critical evaluation of trends in otolaryngology resident caseload by
subspecialty from 2005 to 2019. Ann. Otol. Rhinol. Laryngol. 2021, 130, 915-922. [CrossRef] [PubMed]

Im, GJ.; Han, K.D.; Park, K.H.; Cho, C.H.; Jang, H.; Lee, ].H.; Lee, S.H. Rate of chronic otitis media operations and cholesteatoma
surgeries in South Korea: A nationwide population-based study (2006-2018). Sci. Rep. 2020, 10, 11356. [CrossRef]

Al-Qurayshi, Z.; Robins, R.; Hauch, A.; Randolph, G.W.; Kandil, E. Association of surgeon volume with outcomes and cost
savings following thyroidectomy: A national forecast. JAMA Otolaryngol. Head Neck Surg. 2016, 142, 32-39. [CrossRef]
Nouraei, S.A.; Virk, J.S.; Middleton, S.E.; Aylin, P.; Mace, A.; Vaz, E; Kaddour, H.; Darzi, A.; Tolley, N.S. A national analysis
of trends, outcomes, and volume—-outcome relationships in thyroid surgery. Clin. Otolaryngol. 2017, 42, 354-365. [CrossRef]
[PubMed]

Saraswathula, A.; Gourin, C.G.; Stewart, C.M. National trends in U.S. otolaryngology surgical volume during the early COVID-19
pandemic. JAMA Otolaryngol. Head Neck Surg. 2021, 147, 397-399. [CrossRef]


https://doi.org/10.21053/ceo.2020.00654
https://www.ncbi.nlm.nih.gov/pubmed/32631041
https://doi.org/10.3390/jcm10143152
https://www.ncbi.nlm.nih.gov/pubmed/34300318
https://www.england.nhs.uk/long-read/nhs-long-term-workforce-plan-2/#5-next-steps
https://www.england.nhs.uk/long-read/nhs-long-term-workforce-plan-2/#5-next-steps
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2022/02/C1466-delivery-plan-for-tackling-the-covid-19-backlog-of-elective-care.pdf
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2022/02/C1466-delivery-plan-for-tackling-the-covid-19-backlog-of-elective-care.pdf
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2022/02/C1466-delivery-plan-for-tackling-the-covid-19-backlog-of-elective-care.pdf
https://www.kingsfund.org.uk/insight-and-analysis/data-and-charts/waiting-times-non-urgent-treatment
https://www.kingsfund.org.uk/insight-and-analysis/data-and-charts/waiting-times-non-urgent-treatment
https://www.rcseng.ac.uk/standards-and-research/surgical-workforce-census/
https://www.rcseng.ac.uk/standards-and-research/surgical-workforce-census/
https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/hospital-episode-statistics
https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/hospital-episode-statistics
https://www.covidlawlab.org/wp-content/uploads/2020/06/Operating-framework-for-urgent-and-planned-services-within-hospitals.pdf
https://www.covidlawlab.org/wp-content/uploads/2020/06/Operating-framework-for-urgent-and-planned-services-within-hospitals.pdf
https://www.covidlawlab.org/wp-content/uploads/2020/06/Operating-framework-for-urgent-and-planned-services-within-hospitals.pdf
https://doi.org/10.7860/JCDR/2023/59763.17681
https://doi.org/10.1001/jamaoto.2016.4056
https://doi.org/10.3389/fonc.2023.1284266
https://www.nice.org.uk/guidance/ipg598/resources/hypoglossal-nerve-stimulationfor-moderate-to-severe-obstructive-sleep-apnoea-pdf1899872235842245
https://www.nice.org.uk/guidance/ipg598/resources/hypoglossal-nerve-stimulationfor-moderate-to-severe-obstructive-sleep-apnoea-pdf1899872235842245
https://www.entandaudiologynews.com/development/spotlight-on-innovation/post/first-uk-hypoglossal-nerve-stimulation-implant-in-the-treatment-for-moderate-to-severe-osa
https://www.entandaudiologynews.com/development/spotlight-on-innovation/post/first-uk-hypoglossal-nerve-stimulation-implant-in-the-treatment-for-moderate-to-severe-osa
https://doi.org/10.1001/archoto.2010.58
https://doi.org/10.1002/lary.24335
https://www.ncbi.nlm.nih.gov/pubmed/23900802
https://doi.org/10.1177/0145561320940115
https://www.ncbi.nlm.nih.gov/pubmed/32703032
https://www.rcseng.ac.uk/-/media/files/rcs/standards-and-research/commissioning/rhinosinusitis-commissioning-guide-for-republication.pdf
https://www.rcseng.ac.uk/-/media/files/rcs/standards-and-research/commissioning/rhinosinusitis-commissioning-guide-for-republication.pdf
https://doi.org/10.1136/bmj-2023-075445
https://doi.org/10.1001/jamanetworkopen.2022.53204
https://doi.org/10.1111/coa.14112
https://www.ncbi.nlm.nih.gov/pubmed/37964492
https://doi.org/10.3390/jcm13237190
https://www.ncbi.nlm.nih.gov/pubmed/39685648
https://doi.org/10.1177/0003489420987217
https://www.ncbi.nlm.nih.gov/pubmed/33412919
https://doi.org/10.1038/s41598-020-67799-5
https://doi.org/10.1001/jamaoto.2015.2503
https://doi.org/10.1111/coa.12730
https://www.ncbi.nlm.nih.gov/pubmed/27542561
https://doi.org/10.1001/jamaoto.2020.5472

J. Clin. Med. 2024, 13, 7850 10 of 10

30.

31.

32.

33.

34.

35.

36.

37.

Ad, N,; Luc, ].G.Y;; Nguyen, T.C.; COVID-19 North American Cardiac Surgery Survey Working Group. Cardiac surgery in North
America and coronavirus disease 2019 (COVID-19): Regional variability in burden and impact. J. Thorac. Cardiovasc. Surg. 2021,
162, 893-903. [CrossRef] [PubMed]

Bedard, N.A.; Elkins, ].M.; Brown, T.S. Effect of COVID-19 on hip and knee arthroplasty surgical volume in the United States. J.
Arthroplast. 2020, 35, S45-548. [CrossRef]

Breazzano, M.P; Nair, A.A.; Arevalo, ].F,; Barakat, M.R.; Berrocal, A.M.; Chang, ].S.; Chen, A.; Eliott, D.; Garg, S.J.; Ghadiali, Q.;
et al. Frequency of urgent or emergent vitreoretinal surgical procedures in the United States during the COVID-19 pandemic.
JAMA Ophthalmol. 2021, 139, 456—463. [CrossRef] [PubMed]

Arman, S.; Hopkins, M.; McKean, S. The impact of COVID-19 on elective otolaryngology surgery in a rural hospital in the United
Kingdom. Clin. Otolaryngol. 2021, 46, 1282-1285. [CrossRef] [PubMed]

Croft, G.P,; Williams, ].G. The RCP Information Laboratory (iLab): Breaking the cycle of poor data quality. Clin. Med. 2005, 5,
47-49. [CrossRef]

Financial Times. Demand for Private Healthcare Hits Record High in UK. 2024. Available online: https://www.ft.com/content/
a4f07a08-b7e9-4330-9915-c2640ed 7866 (accessed on 22 November 2024).

Xian, M.; Zhang, L. Potential of biologics to alter the need for repeated surgery in patients with chronic rhinosinusitis with nasal
polyps. Allergy 2023, 78, 623-625. [CrossRef] [PubMed]

Varadarajan, V.V,; Sydlowski, S.A.; Li, M.M.; Anne, S.; Adunka, O.F. Evolving criteria for adult and pediatric cochlear implantation.
Ear Nose Throat |. 2021, 100, 31-37. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.jtcvs.2020.06.077
https://www.ncbi.nlm.nih.gov/pubmed/32768300
https://doi.org/10.1016/j.arth.2020.04.060
https://doi.org/10.1001/jamaophthalmol.2021.0036
https://www.ncbi.nlm.nih.gov/pubmed/33662093
https://doi.org/10.1111/coa.13830
https://www.ncbi.nlm.nih.gov/pubmed/34174165
https://doi.org/10.7861/clinmedicine.5-1-47
https://www.ft.com/content/a4f07a08-b7e9-4330-9915-c2640edf7866
https://www.ft.com/content/a4f07a08-b7e9-4330-9915-c2640edf7866
https://doi.org/10.1111/all.15565
https://www.ncbi.nlm.nih.gov/pubmed/36301187
https://doi.org/10.1177/0145561320947258

	Introduction 
	Materials and Methods 
	Data Collection 
	Statistical Tests 

	Results 
	Trend Analysis 
	Forecast Analysis 
	Impact of COVID-19 
	Strategy for the Next Five Years 

	Discussion 
	Main Findings 
	Impact of COVID-19 
	Application of Findings and Recommendations 
	Limitations 
	Future Research 

	Conclusions 
	References

