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Abstract

Purpose To report changes in adult hospital admission rates for acute ENT infections following the introduction of COVID-
19-related physical interventions such as hand washing, use of face masks and social distancing of 2-m in the United
Kingdom.

Methods Retrospective cohort study comparing adult admissions with acute tonsillitis, peritonsillar abscess, epiglottitis,
glandular fever, peri-orbital cellulitis, acute otitis media, acute mastoiditis, retropharyngeal abscess and parapharyngeal
abscess in the 1-year period after the introduction of COVID-related physical interventions (2020-2021) with a 1-year period
before this (2019-2020) in three UK secondary care ENT departments.

Results In total, there were significantly fewer admissions for ENT infections (n=1073, 57.56%, p <0.001; RR 2.36, 95%
CI [2.17, 2.56]) in the 2020-2021 period than in the 2019-2020 period. There were significant reductions in admissions
for tonsillitis (64.4%; p <0.001), peritonsillar abscess (60.68%; p <0.001), epiglottitis (66.67%; p <0.001), glandular fever
(38.79%; p=0.001), acute otitis media (26.85%; p=0.01) and retropharyngeal and/or parapharyngeal abscesses (45.45%;
p=0.04).

Conclusion Our study demonstrates a sizeable reduction in adult admissions for ENT infections since the introduction of
COVID-19-related physical interventions. There is evidence to support the use of physical interventions in the prevention of
viral transmission of respiratory disease. Preventing ENT infections requiring admission through simple physical interven-
tions could be of great benefit to the quality of life of patients and economical benefit to healthcare systems.

Keywords COVID-19 - Social distancing - Masks - Hand hygiene - ENT - Infections

Introduction via droplet and aerosol transmission with global pandemics

being driven by high levels of transmission in an environ-

On 23" March 2020, the United Kingdom (UK) entered a
national lockdown due to the global COVID-19 pandemic.
The Department of Health and Social Care implemented the
‘Hands. Face. Space.” campaign [1]. This multimedia cam-
paign advised physical interventions (PIs) to improve public
hygiene such as washing hands for 20 s, wearing face masks
and social distancing of 2-m and to limit all unnecessary
travel. Viral respiratory infections such as COVID-19 spread
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ment of heavy viral load amongst susceptible populations
[2-4].

There is increasing evidence to support the use of Pls
such as social distancing, hand washing and face masks
to slow the spread of respiratory viruses such as Covid-19
[5-7]. A recent Cochrane review suggested the benefits of
mask wearing was uncertain but hand washing and social
distancing may be beneficial. However, it noted limitations
including low—moderate certainty of evidence and high risk
of bias in the trials that were included [2]. PIs appear to be
most effective when combined with one another, rather than
utilised in isolation [8].

In addition to reducing rates of COVID-19, there appears
to have been a concurrent reduction in other respiratory con-
ditions. Vasquez-Hoyos and colleagues noted a significant
reduction (83%) in respiratory admissions in paediatric
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intensive care during the COVID-19 pandemic compared
with the pre-COVID-19 period [9].

Objective

We aim to report changes in adult hospital admission rates
for acute ENT infections following the introduction of
COVID-19-related PIs.

Methods

The STROBE reporting guideline was used in the prepara-
tion of this manuscript [10].

Ethical considerations

The data and analysis were part of service evaluations and
so NHS Research Ethics Committee review is not required
according to the NHS Research Authority [11].

Study design and setting

A retrospective cohort study was undertaken utilising hos-
pital data obtained from three large National Health Service
(NHS) hospitals (1 district general hospital and 2 tertiary
centres) covering a catchment population of over 2 million
in central England, UK. Adult hospital admissions for ENT
infections over a 12-month period (March 2019 to February

Table 1 NHS codes for conditions of interest

NHS code(s) ENT infections

J030, JO38, J039 Acute tonsillitis

J36X Peritonsillar abscess
JO51 Epiglottitis

B279 Glandular fever
HO050 Peri-orbital cellulitis
H669 Acute otitis media
H700 Acute mastoiditis
J390 Retropharyngeal

abscess/parapharyn-
geal abscess

2020 inclusive) before the COVID-19 pandemic were com-
pared with a 12-month period from 23 March 2020 (when
the UK government implemented the first national lock-
down) to March 2021 inclusive. The data were retrieved by
hospital information analysts using standard NHS Codes
for eight common ENT infectious conditions (Table 1). No
identifiable patient data were accessed.

Participants

Patients aged 16 and older admitted to hospital for acute
tonsillitis, peritonsillar abscess, epiglottitis, glandular fever,
peri-orbital cellulitis, acute otitis media, acute mastoiditis,
retropharyngeal abscess and parapharyngeal abscess were
included.

Main outcome measures

The main outcome measures were the number of adult hos-
pital admissions.

Statistical analysis

Statistical analysis was undertaken by a qualified statisti-
cian (AO) using the Open Epi website [12]. Statistical sig-
nificance was calculated using the X2 test with significance
defined as p <0.05. Relative risk (RR) and respective 95%
Confidence Intervals (CI) were also calculated.

Results

Across all centres there was a total of 1864 adult admis-
sions in the 2019-2020 period and 791 adult admissions
in 2020-2021 period for the ENT infections of interest.
The cumulative average age was 32 years (16-97 years) in
the 2019-2020 period and 35 years (17-99 years) in the
2020-2021 period (see Table 2 for results for each centre).

In total, there were significantly fewer total admissions
in the 2020-2021 period than in the 2019-2020 period
(n=1073, 57.56%, p<0.001; RR 2.36, 95% CI [2.17, 2.56])
with there being reductions in all ENT infections studied
(see Tables 3, 4).

Table 2 Number of adult admissions and ages across each centre for each time period

A B C Total

2019-2020  2020-2021 2019-2020  2020-2021 2019-2020  2020-2021 2019-2020 2020-2021
Admission 550 235 265 1049 399 1864 791
Average age (years) 33 36 30.49 31.75 32.42 36.18 32 35
Age range (years) 17-97 17-96 17-78 17-81 16-94 16-99 16-97 17-99
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Table 4 Change in admissions for ENT conditions in 20202021 period compared with 2019-2020 period

Change in Admissions A B C Total

Number Percentage Number Percentage Number Percentage Number Percentage
Tonsillitis — 189 — 63.00% -53 —44.92% — 384 —-69.31% — 626 — 64.40%
Peritonsillar abscess - 78 - 57.35% - 57 - 51.82% - 169 - 66.27% - 304 — 60.68%
Epiglottitis -9 — 81.82% 2 66.67% - 19 —76.00% -26 — 66.67%
Glandular fever -20 —51.28% 1 5.56% - 26 —44.07% —45 —38.79%
Peri-orbital cellulitis 0 0.00% 1 N/A - 17 —50.00% - 16 — 34.04%
Acute otitis media - 14 —34.15% 0 0.00% - 26 —25.00% —40 —26.85%
Acute mastoiditis -3 —75.00% 3 300.00% -1 —50.00% -1 —14.29%
Retropharyngeal and/or -2 —33.33% -5 —45.45% -8 —50.00% -15 —4545%

parapharyngeal abscess

Total - 315 - 57.27% - 108 —40.75% - 650 - 61.96% - 1073 — 57.56%

(a) 2019-20 (b) 2020-21
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Fig. 1 The proportion of adult admissions by infection in a 2019-2020 and b 2020-2021

compared with the 2019-2020 period (p=0.01; RR 1.37,
95% CI [1.07, 1.75]). Two centres, A and C, showed a reduc-
tion in admissions for acute otitis media (A: 14 (34.15%); C:
26 (25%)), whereas B showed no change acute otitis media
requiring admission (Fig. 2f).

Acute mastoiditis

There was a total reduction of 1 admission (14.29%) for
acute mastoiditis in the 2020-2021 period compared with
the 2019-2020 period (p=0.78; RR 1.17, 955 CI [0.39,
3.47]). Two centres, A and C, showed a reduction in admis-
sions for acute mastoiditis (A: 3 (75%); C: 1 (50%)), whereas
B showed an increase in acute mastoiditis requiring admis-
sion (3 (300%)) (Fig. 2g).

@ Springer

Retropharyngeal and/or parapharyngeal abscess

There was a significant total reduction of 15 admis-
sions (45.45%) for retropharyngeal and/or parapharyn-
geal abscess in the 2020-2021 period compared with the
2019-2020 period (p=0.04; RR 1.8, 95% CI [1.03, 3.26]).
Every centre had fewer admissions for retropharyngeal
and/or parapharyngeal abscess in the 2020-2021 (Fig. 2h).

Discussion

Our review of three centres has shown a significant reduc-
tion in adult admissions for ENT infections of 57.56%
(p <0.001). Most notably, there have been significant
reductions in admissions for tonsillitis (64.4%; p < 0.001),
peritonsillar abscess (60.68%; p <0.001), epiglottitis
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(66.67%; p <0.001), glandular fever (38.79%; p=0.001),
acute otitis media (26.85%; p =0.01) and retropharyngeal
and/or parapharyngeal abscesses (45.45%; p=0.04).

COVID-19 physical interventions and ENT infections

Our study appears to be the only large multicentre study in
English literature focussing purely on adult admissions with
ENT infections but there is limited data from other smaller
local studies on other topics which had similar findings.

The centres included, covered catchment areas of varying
sizes and populations and so this is reflected in the numbers
of admissions observed. The figures for B reflect that as a
centre it only covers ENT admissions within its own Trust.
Both A and C admit ENT patients from their own and other
hospitals within the region such as Rotherham and Worksop
in the case of A and Barnsley and Chesterfield in the case
of C.

Smith [13] is one of the few papers that considers hos-
pital admissions. They conducted a 12-week prospective
multicentre national audit on admission avoidance in ton-
sillitis and peritonsillar abscess in the UK. They noted 344
admissions for tonsillitis and 226 admissions for peritonsil-
lar abscess over their study period. However, they did not
obtain comparative data from pre-COVID-19. They com-
pared their rate of two peritonsillar abscesses per centre per
month during the study period with the higher rate of 3.9
peritonsillar abscesses per centre per month measured from
the UK Multicentre Audit of Quinsies (MAQ) in 2016. They
attributed this reduction to PIs. While our rate of 5.5 periton-
sillar abscesses per centre per month during the 2020-2021
period is higher than that of MAQ (2016), it is markedly
lower than our rate of 13.9 peritonsillar abscesses per centre
per month in the pre-COVID 2019-20 period. Stansfield
et al. [14] undertook a retrospective review study on ENT
emergencies over two comparable 3-month periods, pre- and
post-COVID-19. They found a statistically significant reduc-
tion in admissions for tonsillar infection overall (p <0.005)
post-COVID.

Our findings are supported by a reduction in ENT
infection in other clinical settings, all of which have been
considered related to PIs. A cross-sectional single centre
retrospective study, assessing the number of episodes of
tonsillitis in children awaiting a tonsillectomy, found a sig-
nificant reduction in the frequency of tonsillitis during the
lockdown period compared with before lockdown [15]. In
the USA, the Centre for Disease Control (CDC) reported
that ED visits due to specific upper respiratory tract infec-
tions, including middle ear infections (otitis media), were
amongst those showing largest declines in presentation when
compared with a pre-pandemic period [16]. A retrospective
study comparing Otolaryngology admissions in a University
Hospital in Jordan, from the lockdown period to the same
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dates in the year 2019, found a reduction in cases of head
and neck infections [17].

Campagnoli and colleagues (2021) found reductions in
the number of ED consultations for otologic issues (mostly
infections) (—88.5%, p <0.01) and tonsillitis (—87.5%,
p=0.688) during the pandemic compared with the preced-
ing year [18]. Another retrospective study from three centres
in Italy also noted a reduction in emergency intervention for
infectious diseases which was attributed to PIs [19].

McBride and colleagues [20] in the USA observed a sig-
nificant reduction in the incidence of streptococcal phar-
yngitis, acute otitis media, and infectious mononucleosis
per 100,000-person years during the closure of schools due
to COVID-19 with a RR=0.36 (p <0.0001), RR=0.60
(»<0.0001), and RR=0.84 (p=0.0117). Van de Pol and
colleagues (2021) performed a retrospective study com-
paring primary care patients in March 2020-May 2020
(405,688) and March 2019—May 2019 (389,708). They noted
a decline in antibiotic prescriptions rate for respiratory/ear
infections from 21% to 13% (— 8% (CI, —8.8% to —7.2%)),
while other infectious diseases remained similar or slightly
increased, which they felt was explained by PIs [21].

Strengths and limitations

The literature has frequently cited reluctance to attend ED
due to fears regarding COVID-19 as a possible reason for
a reduction in attending ED and primary care. However, in
our study, we have focussed on adult patients who have been
reviewed and considered to require admission. We would
suggest that even if patients may have initially been reluctant
to attend hospital during the COVID-19 period, those that
became unwell enough to require admission would likely
still attend. Therefore, a strength of our study is that we
focussed on admissions in comparison to other studies.

A point to consider is that the three centres included are
in different counties within the UK. Therefore, there may
have been some slight variation in lockdown rules over the
12-month COVID-19 period. However, we are focussing
more on physical intervention measures relating to hand
washing, wearing of face masks and social distancing. These
are the basis of the “Hands. Face. Space.” Campaign which
remained throughout the country despite these local changes.
We should also consider that during the initial stages of the
COVID-19 pandemic guidance was issued aiming to reduce
hospital admissions and the implementation of this will have
varied between centres.

Consideration for future public health
Strict implementation of PIs, as demonstrated in China, has

shown reduction in COVID-19 infection rates. Whilst ethi-
cal issues surrounding such drastic combined measures are
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relatively complex, the healthcare, societal and economic
benefits of reduced infection cannot be overemphasised [22].

In the pre-COVID era, a significant portion of acute clini-
cal practice in Otolaryngology involved managing ENT
infections. It was unknown if COVID-19-related PIs would
affect the incidence of non-COVID upper respiratory tract
infections such as ENT infections. Our study demonstrates
a reduction in adult admissions for ENT infections follow-
ing the introduction of such measures. These results were
not completely unexpected but the scale of reduction has
been much larger than expected, especially the reduction
in admissions for tonsillitis and peritonsillar abscess which
accounted for the majority of adult admissions for ENT
infections (79.03 and 68.65% in 2019-2020 and 2020-2021,
respectively).

This reduction may have important implications on
resource savings for healthcare systems such as the NHS and
on public health. In our clinical experience, the average adult
admitted with an ENT infection requires 2 days of inpatient
care and may require up to 1 week off work post-discharge.
The observed reduction in adult admissions equates to 2146
bed-days saved for the three centres during the 12 months
of PIs. Similarly, this reduction would benefit general public
health with less time off work and a better quality of life.
With a UK population of approximately 68 million, an esti-
mated 72,964 bed-days would be saved nationally each year
based on our findings. While there may be some variation
in the incidence of ENT infections in different regions of
the UK due to other factors such as weather, demographics
and social conditions, the projected resource-savings for the
healthcare systems could be considerable.

Previously, use of face masks or avoidance of handshakes
were limited to certain populations that had previously expe-
rienced the effects of airborne transmission during SARS
and MERS outbreaks. Our results suggest a large benefit in
continuing PIs even after COVID-19.

Conclusion

Our study demonstrates a sizeable reduction in adult admis-
sions for ENT infections since the introduction of PIs (hand
washing, mask wearing and social distancing) due to the
COVID-19 pandemic. There is evidence to support the use
of PIs in the prevention of viral transmission of respiratory
disease. Preventing ENT infections requiring admission
through simple PIs could be of great benefit to the quality of
life of patients and economical benefit to healthcare systems.
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