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Abstract

Introduction Personal protective equipment (PPE) may protect health-care workers from COVID-19 infection and limit
nosocomial spread to vulnerable hip fracture patients.

Methods We performed a cross-sectional survey amongst orthopaedic trainees to explore PPE practice in 19 hospitals caring
for hip fracture patients in the North West of England.

Results During the second wave of the pandemic, 14/19 (74%) hospitals experienced an outbreak of COVID-19 amongst
staff or patients on the orthopaedic wards. An FFP3 respirator mask was used by doctors in only 6/19 (32%) hospitals when
seeing patients with COVID-19 and a cough and in 5/19 (26%) hospitals when seeing asymptomatic patients with COVID-
19. A COVID-19 outbreak was reported in 11/13 (85%) orthopaedic units where staff wore fluid resistant surgical masks
compared to 3/6 (50%) units using an FFP3 respirator mask (RR 1.69, 95% CI 0.74-3.89) when caring for symptomatic
patients with COVID-19. Similarly, a COVID-19 outbreak was reported in more orthopaedic units caring for asymptomatic
patients with COVID-19 where staff wore fluid resistant surgical masks (12/14 (86%)) as compared to an FFP3 respirator
mask (2/5 (40%)) (RR 2.14,95% CI1 0.72-6.4).

Conclusion Urgent re-evaluation of PPE use is required to reduce nosocomial spread of COVID-19, amongst highly vulner-
able patients with hip fracture.
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Introduction

COVID-19 is spread by direct or indirect contact with drop-

lets released from the respiratory tract of an infected indi-
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reported in health-care workers (HCWs) and patients. We
recently demonstrated very limited implementation of meas-
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admitted to hospital in Scotland [3]. Indeed, it is estimated
that 17.6% of all hospital admissions for COVID-19 infec-
tion may be nosocomial, with rates in the North West (NW)
of England being as high as 25% [4]. In the second surge
of the pandemic, the NW of England witnessed a steep rise
in the number of COVID-19 cases, with an estimated 1.8%
of the local population testing positive for SARS-CoV-2 in
November 2020, the 2nd highest in the UK.

Patients admitted with hip fracture have a higher preva-
lence of COVID-19 and up to a sixfold increase in mortal-
ity compared to patients without COVID-19 [5]. Further-
more, 35% of all patients with hip fractures who died within
30 days of testing positive for COVID-19 caught the virus
in hospital [6]. Personal protective equipment (PPE) such
as masks, eye protection and long-sleeved gowns along-
side general infection control measures are key to limiting
the spread of infection. The provision of PPE may protect
HCWs from contracting SARS-CoV-2 and also prevent
transmission to other staff and patients.

Public Health England (PHE) has stipulated that contact
with a COVID-19-positive patient requires minimal PPE
(surgical mask, apron and gloves), with eye protection if
bodily fluid secretion is anticipated, with full PPE (filtering
face piece 3 (FFP3) respirator or equivalent, eye protection,
long-sleeved gown and gloves) reserved for when undertak-
ing an aerosol generating procedure (AGP). A systematic
review identified 10 articles that classified coughing as aero-
sol generating, 5 as potentially aerosol generating and only 3
as non-aerosol generating [7]. However, PHE defined AGPs
as medical procedures that release airborne particles from
the respiratory tract, e.g. intubation, extubation, manual
ventilation, bronchoscopy and induction of sputum using
nebulisers, but excluded coughing.

The World Health Organization (WHO) recommends
eye protection and a full-body gown when treating COVID-
19-positive patients even for non-AGPs [8]. Furthermore,
the centre of disease control and prevention (CDC) recom-
mends that the preferred PPE when dealing with confirmed
or suspected COVID-19 patients should include an N95 res-
pirator, eye protection and a full-body gown [9].

There is a paucity of evidence and considerable variation
in guidance and implementation of PPE use when treating
patients with COVID-19. We have assessed PPE practice
in acute orthopaedic units in the NW of England caring for
elderly patients with hip fracture who are particularly vul-
nerable to infection and mortality from COVID-19.

Methods

Orthopaedic specialist trainees in each hospital in the NW
of England, identified through a North West Orthopaedic
Research Collaborative, were invited to participate in the
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study and become a study collaborator. Where an ortho-
paedic trainee was not available, the orthopaedic doctor on
call (ST1/ST2 or ST3 +1level) was invited to participate. We
defined a COVID-19 outbreak according to the PHE defini-
tion of 2 or more test-confirmed cases amongst individuals
associated with illness in a non-residential setting, sharing
onset dates within 14 days of each other, with the absence
of another source of infection or an episode of direct expo-
sure between cases. Participants were asked to capture the
actual practice as opposed to the formal hospital policy, and
report their awareness as to the occurrence of an outbreak.
Participants were asked whether they wanted to be named as
collaborators or whether they wished to remain anonymous.
The survey was distributed via email or telephone between
23 November 2020 and 28 November 2020, and the ques-
tions are present in Tables 1 and 2. All data was analysed
using Microsoft Excel. Relative risks (RR) and 95% confi-
dence intervals (CI) were calculated. Fisher’s exact test was
also used to compare rates of infection outbreaks between
groups with statistical significance established at P <0.05
level.

Results

The survey included 19 of 23 acute orthopaedic trauma hos-
pitals in the NW of England and had a 100% completion
rate (Tables 1, 2). During the second wave of the pandemic
14/19 (74%) hospitals experienced an outbreak of COVID-
19 amongst staff or patients on the orthopaedic wards, as
reported by the respondents to the survey. A COVID-19 out-
break was reported in 11/13 (85%) orthopaedic units where
staff wore fluid resistant surgical masks compared to only
3/6 (50%) units using an FFP3 respirator mask (RR 1.69,
95% CI 0.74-3.89, Fisher’s exact test P=0.26) when caring
for symptomatic patients with COVID-19. A COVID-19 out-
break was reported in 12/14 (86%) orthopaedic units where
staff wore fluid resistant surgical masks compared to only
2/5 (40%) units using an FFP3 respirator mask (RR 2.14,
95% CI 0.72-6.4, Fisher’s exact test P=0.084) when caring
for asymptomatic patients with COVID-19. Post hoc analy-
sis showed that in order to detect a statistically significant
RR of the magnitude seen in this study, given our outbreak
proportions and assuming a 2:1 ratio of sites using surgical
masks compared to FFP3 respirators, a power of 80% and a
significance level of 0.05, there would be a need of including
65 sites (43 with surgical masks, 22 FFP3s) for when caring
for symptomatic patients and 38 sites (25 surgical mask, 13
FFP3s) for when caring for non-symptomatic cases.
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Table 1 PPE use for symptomatic COVID-19-positive patients who are coughing, asymptomatic and COVID-19-negative patients
Question COVID-19 symp- COVID-19 asymptomatic patients COVID-19-negative
tomatic coughing N=19 patients N=19
patients
N=19
What face mask does your trust recommend you Ear bound mask—11  Ear bound mask—12 Ear bound mask—19
wear when seeing these patients for non-AGPs? Head tie mask—2 Head tie mask—2
FFP3 respirator—6 FFP3 respirator—5
Do you have access to the FFP3 respirator on the Yes—8 Yes—8 Yes—6
ward if you want to use it? No—11 No—11 No—13
Do you use a single-use apron or a full-body Single-use apron—16  Single-use apron—17 Single-use apron—16
gown when seeing these patients? Full-body gown—3 Full-body gown—2 Nothing—3
Full-body gown—0
Does your trust recommend the use of head Yes—1 Yes—1 Yes—0
coverings? No—14 No—18 No—19
What eye protection does your trust recommend  Visor—13 Visor—13 Visor—3
when seeing these patients? Goggles—1 Goggles—1 Goggles—1
Nil—5 Nil—5 Nil—15
Does your trust practice include the use of Yes—18 Yes—18 Yes—16
gloves? No—1 No—1 No—3
Do you change PPE between patients? Yes—17 Yes—17 Yes—16
No—2 No—2 No—3
Does the aforementioned positive patient, wear a Yes—17 Yes—18 Yes—9
mask, when tolerated, whilst in hospital? No—6 No—5 No—14

Table 2 Confidence in hospital PPE policy by hospital doctors

Question

N=19

Do you use different PPE policy* as per your hospital when seeing a COVID-19 coughing
patient?

How confident out of 10 are you that your trust PPE policy* protects you from COVID-19
when seeing the above patient?

Do you use different PPE policy* as per your hospital when seeing a COVID-19 asympto-
matic patient?

How confident out of 10 are you that your trust PPE policy* protects you from COVID-19
when seeing the above patient?

Do you use different PPE policy* as per your hospital when seeing a COVID-19-negative
patient?

How confident out of 10 are you that your trust PPE policy* protects you from COVID-19
when seeing the above patient?

Has there been a COVID-19 outbreak on your ward or amongst staff or patients during the
second wave of the pandemic**?

Yes—5—> all 5 wear an FFP3 respirator No—14

4.9

Yes—5—>all 5 wear an FFP3 respirator No—14

52

Yes—5—>2 wear FFP3 respirators, 2 wear
gloves, 1 wears visor No—14

5.6

Yes—14 No—>5

*By policy we meant observed trust practice and participants were made aware of this
*#*COVID-19 outbreak is as defined by the PHE definition of outbreak

COVID-19-positive symptomatic patients
with cough

cough. Of 19, 14 (74%) respondents reported that COVID-
19-positive patients wore a face mask. For doctors seeing

patients with COVID-19 and a cough, 6/19 (32%) hospitals

Of 19, 14 (74%) respondents reported they had looked
after a COVID-19-positive patient with a hip fracture and

recommended an FFP3 respirator and 3/19 (16%) hospitals
recommended a full-body protective gown, whilst 5/19
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(26%) hospitals did not recommend eye protection. Of 19,
8 (42%) doctors had access to an FFP3 respirator when
examining COVID-19-positive patients with a cough.

COVID-19 asymptomatic patients

Sixteen (84 %) respondents stated they had looked after
an asymptomatic COVID-19 hip fracture patient. Of 19,
13 (68%) hospitals required asymptomatic COVID-19
patients to wear a face mask. For doctors seeing asympto-
matic patients with COVID-19, 5/19 (26%) hospitals rec-
ommended an FFP3 respirator and 2/19 (11%) required
staff to use a full-body protective gown, whilst 5/19 (26%)
did not recommend eye protection. Of 19, 8 (42%) doctors
had access to FFP3 respirators when examining asympto-
matic patients with COVID-19.

COVID-19-negative patients

All 19 (100%) hospitals required doctors to wear an ear
bound surgical face mask when treating COVID-19-negative
patients. The majority 13/19 (68%) did not provide an FFP3
respirator on the ward, 3/19 (16%) did not recommend the
use of a surgical apron or gown, and of 19, 10 (53%) inpa-
tients did not wear a face mask.

Doctors’ confidence in PPE provided
by the trust

In 5/19 (26%) hospitals, the orthopaedic trainee reported
wearing an FFP3 face mask, which differed from their
usual hospital practice when treating COVID-19-positive
patients. The mean score for the doctors’ confidence in their
hospital’s PPE practice was 4.9/10 when treating COVID-
19-positive patients who were coughing. Following this
survey, we became aware that one hospital orthopaedic unit
recommended the use of FFP3 respirator masks when seeing
COVID-19-positive patients.

Discussion

Our data highlight a substantial variation in PPE use in hos-
pitals in the NW of England amongst orthopaedic doctors
managing hip fracture patients. Only 30% of hospitals rec-
ommended an FFP3 respirator mask, whilst the remaining
70% recommended a surgical mask when treating COVID-
19-positive patients with a cough. Furthermore, there was
considerable variation in the use and availability of FFP3
respirator masks and eye protection.
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A study from London showed that clinical staff had the
highest rates of confirmed COVID-19 in hospitals, with doc-
tors having the highest infection rates. The same study dem-
onstrated that ITU staff had the lowest infection rate and that
emergency department (ED) sickness rates dropped once
ED staff started using PPE as recommended by PHE [10].
A study in Scotland showed that HCWs in patient facing
roles were at a higher risk of COVID-19 compared to those
in non-patient facing roles. The same study also showed that
one-sixth of all COVID-19 hospitalised patients were HCWs
or from their household [3]. Indeed, in the present study,
74% of the respondents stated that their orthopaedic unit had
experienced a COVID-19 outbreak either amongst staff or
patients during the second surge of this pandemic.

The current PHE guidance that recommends the use
of a standard surgical mask is in line with a 2017 system-
atic review of trials in influenza, prior to the emergence of
SARS-CoV-2 [11]. In a recent Cochrane review, the pooled
results of randomised trials did not show a reduction in
respiratory viral infection with the use of medical/surgi-
cal masks during seasonal influenza and there was also no
clear difference between the use of medical/surgical masks
compared with N95/P2 respirators in health-care workers to
reduce respiratory viral infection [12]. However, in a study
of seven COVID-19-positive participants who coughed over
a petri dish, COVID-19 grew on 3/7 petri dishes of those
wearing a fluid resistant surgical mask compared to none
of those wearing a respirator mask [13]. There are currently
no head-to-head trials assessing the effectiveness of stand-
ard surgical masks versus respirator masks with regards to
infection with SARS-CoV-2. Ear bound surgical masks are
considered to provide less protection than head bound masks
due to a less tight seal. Indeed, in our study, a COVID-19
outbreak was reported in 86% of units where doctors wore
surgical masks compared to only 40% of those wearing res-
pirator masks. An ongoing randomised controlled trial in
Alberta, Canada, is comparing the use of medical masks
versus N95 respirators amongst nurses providing non-AGP
care to patients with COVID-19 [14].

The WHO recommends the use of long-sleeved gowns, an
apron and eye protection when treating COVID-19-positive
patients, regardless of whether an AGP is being performed.
Exposure simulation studies suggest that gowns may provide
more protection, although the magnitude of this benefit has
not yet been quantified [12]. In our survey, only one in five
hospitals used long-sleeved gowns regularly when treat-
ing symptomatic patients with COVID-19, not undergoing
AGPs.

Our survey also highlights a lack of confidence by ortho-
paedic specialist trainees in the national guidance to protect
against workplace acquired COVID-19. Indeed, during the
first surge of the pandemic, 54.7% of redeployed UK doctors
did not feel safe when using PPE. The RCS has referred to
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a “postcode lottery” for PPE availability, with only 52% of
surgeons in Thames Valley and 34.7% of surgeons in the NW
reporting adequate access [15].

We acknowledge limitations to our study. The findings
were subjective as they were based on each doctor report-
ing their local practice in relation to PPE use, as opposed
to hospital policy, and reported outbreaks were based on
the respondent’s awareness rather than an objective assess-
ment of cases with COVID-19 in their unit. We were unable
to recruit doctors from all 23 acute trauma hospitals in the
NW to collaborate in the survey. Although substantial differ-
ences were seen in the absolute rates of infection outbreaks
in comparing hospitals using surgical face mask versus FFP3
respirators, formal comparison did not reach statistical sig-
nificance. However, this is likely due to the small number
of hospitals included in this study, as evidenced by a post
hoc analysis.

Nevertheless, our results demonstrate substantial varia-
tion in PPE use by orthopaedic specialist trainees caring for
hip fracture patients in the NW of England during the 2nd
surge of the COVID-19 pandemic [2]. This study calls for
a significant improvement in the provision of PPE in NW
England, given the potentially grave impact of COVID-19
infection in hip fracture patients.
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