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Objectives: To capture perceptions regarding personal protective equipment (PPE) among
healthcare professionals during the COVID-19 pandemic, including staff subgroups at high
risk for severe COVID-19, such as black and minority ethnic (BAME) groups.
Design: Electronically distributed survey with semi-quantitative analysis. Survey distributed
at a major academic NHS tertiary referral centre in the West Midlands with a diverse medical
workforce to medically qualified staff who completed COVID-19 redeployment training.
(N=121; 47% female; 49% of BAME background; 26% international medical graduates).
Results: All demographic groups reported overall good awareness of when and how to use
PPE during COVID-19 pandemic. Statistically significant differences in the perceptions
regarding PPE use during COVID-19 were noted between BAME vs non-BAME staff, inter-
national vs UK medical graduates, and male vs female participants, as well as between
professionals at different stages of their career. The differences related to perceptions
around availability, degree of protection provided, perceived inconvenience, ability to
raise concerns about availability, confidence in sharing underlying health conditions with
managers and the impact of full PPE in emergency situations causing delay patient care.
Conclusions: Amongst medically qualified staff, significant differences exist in the per-
ceptions relating to the, availability and effectiveness of PPE during the COVID-19 pan-
demic depending on country of training, ethnic background and sex.
GAFREC Study Approval: Study ID GF0392.
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on behalf of The Healthcare Infection Society. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Background

The COVID-19 pandemic due to the severe acute respiratory
syndrome coronavirus 2 (SARS-Cov-2) virus has caused unpre-
cedented challenges for healthcare services internationally.
Healthcare staff are at the frontline against this pandemic and
are exposed to an increased risk of infection from SARS-Cov-2
[1], thus justifying the use of personal protective equipment
(PPE). Indeed, early indications from China in March 2020
demonstrated significant infection rates amongst healthcare
staff, whilst up to 20% of the healthcare staff in Italy become
infected [2]. Tragically, a significant number of healthcare
workers, both within and outside of the United Kingdom, [3],
have lost their lives due to COVID-19.

Mortality from SARS-CoV-2 has been shown to be dis-
proportionally high in certain population demographics/
groups, specifically in men [4], those from Black & Minority
Ethnic (BAME) groups [5,6], those of older age [7] and people
with underlying co-morbidities [8]. In the United Kingdom
there have been significant concerns regarding the dis-
proportionate number of healthcare worker COVID-19 related
deaths from the BAME workforce compared to the non-BAME
workforce [3]. The term BAME relates to identification of
ethnic backgrounds other than White-British background
and has become an important population of study during
the COVID-19 pandemic, and a term widely used in the UK [9].
The underlying reasons for the disproportionate mortality
rate amongst BAME healthcare workers are not yet fully
understood.

The use of PPE is pivotal in helping to protect healthcare
staff from SARS-CoV-2 infection [10]. However, PPE availability
and effectiveness has been a significant area of debate and
concern amongst healthcare workers, particularly in the UK
[11]. For PPE to be effective in preventing healthcare worker
infection and potential mortality, there must be an adequate
supply of appropriate in-date PPE which are used by healthcare
staff who are appropriately trained on the correct PPE use (e.g.
correct donning and doffing of PPE) [12,13]. Of note, PPE
constitute only one element of protecting healthcare workers
from COVID-19, with additional infection prevention and con-
trol considerations including appropriate hand hygiene [14],
social distancing [15], and risk assessment to identify partic-
ularly vulnerable groups [16]. Moreover, additional debate
remains regarding the relative importance of the initial viral
load of SARS-CoV-2 infection in later risk of severe COVID-19;
however, should viral load be an important factor, higher
effectiveness and use of PPE is likely to lower the viral load
exposure of healthcare workers in the event of SARS-CoV-2
transmission in the healthcare workplace [17]. Existing
research suggests that provision of PPE alone is not sufficient,
but adequate training and instructions are vital [18], this
training provision has a direct impact on perceptions of staff
using the PPE [19]. Importantly, in the UK, a national survey of
junior doctors reported that women and those of BAME/mixed
ethnicity were less likely to report that they have received
sufficient information and training [20].

Given the importance of effectively used PPE in protecting
healthcare workers from SARS-CoV-2, and the differential
impact of SARS-CoV-2 in certain healthcare demographics, it is
important to understand the range of perceptions of PPE

availability, use and effectiveness within the medical work-
force (which represents a diverse population regarding ethnic
background, country of training and work experience).
Therefore, here we present a semi-quantitative online survey
focusing on the perceptions of PPE use amongst medically
trained staff at a large academic tertiary referral NHS hospital.
To our knowledge, this is the first research study of this kind
and aimed to help understand differential perceptions
regarding PPE use during the COVID-19 pandemic by NHS
healthcare professionals based on ethnicity, sex and pro-
fessional experience.

Methods

The survey was conducted at University Hospitals Coventry
& Warwickshire NHS Trust (UHCW), which is a major teaching
hospital in the West Midlands region of the United Kingdom
with a markedly diverse workforce. 24% of staff are from a
BAME background. For the objectives of this study, all members
of the UHCW medical workforce who completed a trust-wide
COVID-19 education package at the start of the COVID-19
pandemic were invited to participate in a PPE focused elec-
tronic survey (n=432). Perceptions were therefore those at the
inception of the pandemic.

This survey was designed to capture PPE perceptions and
pertinent demographic information of the participants,
including sex, ethnic background, country of medical training
(UK or non-UK graduates), age (age groups: <29; 30-—39;
40—49; 50—59; >60 years) and years in clinical practice (0—5
and >5 years of experience). More specifically, the survey was
designed to consider perceptions regarding PPE availability,
PPE use and PPE effectiveness. All replies to these questions
were based on a 5-point Likert Scale, ranging from “strongly
disagree” to “strongly agree.” A literature search was con-
ducted to identify relevant pre-existing validated ques-
tionnaires; however, such pre-existing tools could not be
identified. The applied survey was piloted with a small group of
medical doctors and another of medical students.

The survey was distributed via GoogleForms, with an invite
link and subsequent reminder sent to all members of the
UHCW medical workforce (doctors from first year of training
to consultant) who had completed the COVID-19 education
package at the start of the COVID-19 pandemic. The intro-
duction to the survey stated that participation was anonymous
and voluntary.

Ethical permission for the survey was granted by the local
Research & Development Department under GafREC arrange-
ments (Study ID GF0392).

Statistical analysis

Descriptive analysis was conducted for all survey questions,
and proportions are presented as percentages. Mann-Whitney-
U testing was applied to explore potential statistical differ-
ences between different groups of participants. Participants
were categorised by sex, ethnic background, country of med-
ical training (UK or non-UK graduates), age (age groups: <29;
30—39; 40—49; 50-59; >60 years) and years of clinical
practice (0—5 and >5 years of experience). All analyses were
performed on Microsoft Excel (Microsoft Corp., MS Excel. 2016,
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Redmond, WA, USA) [21] and IBM SPSS (IBM, SPSS Statistics for
Windows, Version 24.0, Armonk, NY) [22].

Results
Respondent characteristics

From 432 invitations sent to eligible members of the UHCW
medical workforce, 121 completed the online survey, repre-
senting a response rate of 28%. Amongst the study responders,
47% were female, 51% from a BAME background, and 26%
completed their primary medical degree in a country outside of
the United Kingdom. The age demographics for respondents
are detailed in Table 1. Details regarding specialty and job role
were not collected due to the risk of compromising the ano-
nymity of participants.

Survey responses

Table 2 provides a full summary of the survey responses in a
quantitative numerical form with identification of statistically
significant differences between groups.

Survey question 1: “I know when to wear an FFP3 mask
during COVID-19 care.”

In response to this question, there was no difference
between healthcare staff of a BAME background versus those of
White-British Background (P=0.507). Moreover, there was no
difference between healthcare staff who obtained their initial
medical degree in the UK versus non-UK regarding (P=0.217),
nor was there a difference between male versus female
healthcare staff (P=0.683). However, there was a statistically
significant difference between healthcare staff with 0—5 years
of experience versus those with >5 years of experience (P
>0.001), with the latter more strongly agreeing they knew
when to wear an FFP3 mask.

Survey question 2: I know when to use eye protection
and an apron during COVID-19 care”

In response to this question, there was no difference
between healthcare staff of a BAME background versus White-
British background (P=0.186). Similarly, there was no differ-
ence between UK versus non-UK trained (P=0.348) and male
versus female healthcare staff (P=0.554). For this question, a
statistically significant difference was noted between

Table 1
Demographics of clinical staff who responded to the study survey.

Age Group Number of participants Responders %
20-29 years 31 25.62%
30-39 years 30 24.79%
40-49 years 32 26.45%
50-59 years 23 19.01%
60+ years 5 4.13%

Total Number of participants: 121; Male/Female: 64/57 (53%/47%);
Black & Minority Ethnic (BAME)/Non-BAME: 59/62 (49%/51%).

healthcare staff with 0—5 years of experience versus those with
>5 years of experience (P=0.012), with the latter more
strongly agreeing to knowing when to wear eye protection and
aprons.

Survey question 3: “I am confident | know when to
protect myself and my patients during the pandemic”

In response to this question, there was no difference
between healthcare staff of a BAME background versus White-
British background (P=0.553), neither between healthcare
staff who obtained their initial medical degree in the UK versus
non-UK trained staff (P=0.538), and male versus female staff
(P=0.418). As for the previous questions, here a statically sig-
nificant difference was documented between healthcare staff
with 0—5 years of experience versus those with >5 years of
experience (P=0.001), with the latter responding as more
confident in knowing how to protect themselves and their
patients during the pandemic.

Question 4 "I believe PPE is important”

In response to this question, there was no difference
between any of the groups compared, namely for healthcare
staff of a BAME background versus White-British background
(P=0.089), healthcare staff who obtained their initial medical
degree in the UK versus non-UK trained staff (P=0.647), male
versus female staff (P=0.595), and staff with 0—5 years of
experience versus those with >5 years of experience
(P=0.319). All staff strongly agreed that PPE was important.

Question 5: "I believe PPE is readily available at UHCW
trust”

In response to this question, there was a statistically sig-
nificant difference between staff of a BAME background ver-
sus White British background (P=0.038), with the latter
agreeing more strongly that PPE is readily available at the
organisation.

Similarly, such a statistically significant difference was also
noted between staff with 0—5 years of experience versus those
with >5 years of experience (P=0.037), with the latter
agreeing more strongly that PPE is readily available at the
hospital.

There was therefore a significant reduction in the degree of
confidence in assurance around availability of PPE for BAME
Doctors and Junior Doctors. To the contrary, there was no such
difference in perceptions of PPE availability between health-
care staff who obtained their initial medical degree in the UK
versus non-UK trained staff (P=0.816), and between male
versus female staff (P=0.392).

Question 6: “Current PPE guidelines are sufficient to
protect healthcare workers from COVID-19”

In response to this question, there was no difference
between healthcare staff of a BAME background versus White-
British background (P=0.429), between healthcare staff who
obtained their initial medical degree in the UK versus non-UK
trained staff (P=0.816) and between male versus female
staff (P=0.368).
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Table 2
Summary of survey results with significance testing.

Mean average score by respondent grouping
Survey Question
All respondents |Female Male BAME White British [0-5 years experience 5 years + experience |UK Degree Non-UK Degree
| know when to wear an FFP3 mask during COVID-19
care. 4.46 4.36 4.54 4.53 4.40 3.93* 4.77* 4.39 4.68
| know when to use eye protection and an apron during
COVID care. 459 4.64 4.54 4.54 463 4.39* 4.70* 4.60 4.55
| am confident | know how to protect myself and my
patients during the pandemic. 401 379 418 3.93 4.08 3.52* 4.29* 3.93 4.23
| believe PPE is important.
4.93 4.94 4.93 4.90 4.97 4.95 4.92 4.94 4.90
| believe PPE is readily available at UHCW Trust.
3.61 3.49 3.71 3.41* 3.81* 3.36* 3.75% 3.59 3.68
Current PPE guidelines are sufficient to protect
healthcare workers from COVID-19. 271 2.85 2.60 261 281 2.30* 2.95* 262 2.97
Use of PPE by staff protects patients from COVID-19
during their episode of care at hospital. 3.71 3.66 3.75 3.64 3.77 3.61 3.77 3.57% 4.13*
PPE use is inconvenient.
3.21 2.77* 3.56* 3.07 3.35 3.05 3.31 3.20 3.26
PPE use interferes with patient care.
3.06 2.85 3.22 2.71*% 3.39*% 2.75* 3.23*% 3.04 3.10
| feel comfortable raising concemns about PPE availability.
3.40 3.08* 3.66* 3.27 3.53 3.05* 3.61* 3.37 3.52
In an emergency | will always wear all required PPE before
attending to a patient. 4.09 4.08 4.10 419 4.00 3.84* 4.23* 4.08 413
Prior to COVID-19 | always washed my hands at each of
the "WHO 5 moments of hand hygiene" for every patient |
saw. 3.89 4.25* 3.62* 3.88 3.90 3.91 3.88 3.83 4.06
During COVID-19 pandemic | have become more diligent
in hand washing. 4.91 5.30 4.60 4.49 5.31 5.45 4.60 4.99 468
| feel confident in sharing and discussing underlying health
conditions with my line manager. 413 3.81* 4.38*% 4.02 424 391 426 4,03 4.42
| feel confident in the process of donning and doffing PPE.
4.11 4.09 4.12 4.20 4.02 3.89 4.23 4.08 4.19
* = statistically significant difference p<0.05 1=strongly disagree, 2 =slightly disagree, 3 = neither agree/disagree, 4 = slightly agree, 5= strongly agree

However, a statistically significant difference was noted
between staff with 0—5 years of experience versus those with
>5 years of experience (P=0.011), with the former group dis-
agreeing that guidelines during the pandemic were sufficient.

Question 7: “I believe use of PPE by staff protects
patients from COVID-19 during their episode of care at
hospital”

In response to this question, there was no difference
between healthcare staff of a BAME background versus White-
British background (P=0.811), between male versus female
staff (P=0.863) and between healthcare staff with 0—5 years of
experience versus >5 years of experience (P=0.501).

However, there was a statistically significant difference
between healthcare staff who obtained their initial medical
degree in the UK versus non-UK trained staff (P=0.021), with
the latter more strongly agreeing that PPE would protect their
patients from COVID-19.

Question 8: “I believe PPE is inconvenient”

In response to this question, there was no difference
between healthcare staff of a BAME background versus White-
British background (P=0.281), those who obtained their initial
medical degree in the UK versus non-UK trained staff (P=0.860)
and staff with 0—5 years of experience versus those with >5
years of experience (P=0.197).

However, there was a significant difference between male
versus female healthcare staff (P=0.02), with more male than
female staff feeling that PPE is inconvenient (Figure 1).

Question 9: I believe PPE use interferes with patient
care”

In response to this question, there was a statistically sig-
nificant difference between staff of a BAME background versus
White British background (P=0.004), with the latter group
feeling more strongly that PPE interferes with patient care.

Similarly, such a statistically significant difference was also
documented between staff with 0—5 years of experience ver-
sus those with >5 years of experience, with the latter feeling
more strongly that PPE interferes with patient care (P=0.036).

In comparison, the responses for this question did no differ
significantly between healthcare staff who obtained their ini-
tial medical degree in the UK versus non-UK trained staff
(P=0.976), nor between male versus female healthcare staff
(P=0.170).

Question 10: “I feel comfortable raising concerns
about PPE availability”

In response to this question, there was no difference
between healthcare staff of a BAME background versus those of
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"PPE use is inconvenient"
Analysed by gender
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Figure 1. PPE use is inconvenient analysed by gender.

White-British background (P=-0.331), and between UK versus
non-UK trained staff (P=-0.591).

On the other hand, there was a statistically significant dif-
ference between male compared to female staff, with the
former more strongly feeling they are comfortable raising
concerns about PPE availability (P=0.010).

Similarly, a statistically significant difference was noted
between healthcare staff with 0—5 years of experience versus
those with >5 years of experience, with the latter group more
strongly feeling they are able to raise concerns about PPE
availability (P=0.013).

Question 11: “In an emergency | will always wear all
required PPE before attending to a patient”

In response to this question, there was no difference
between healthcare staff of a BAME background versus White-
British background (P=0.383) and those who obtained their
initial medical degree in the UK versus non-UK trained staff
(P=0.606), as well as between male versus female staff
(P=0.555).

However, there was a statistically significant difference
between healthcare staff with 0—5 years of experience versus
those with >5 years of experience (P=0.003), with the latter
group more strongly agreeing that they would always wear all
required PPE before attending to a patient.

Question 12: “prior to COVID-19 | always washed my
hands at each of the "WHO 5 moments of hand hygiene
for every patient | saw”

In response to this question, no difference was noted
between healthcare staff of a BAME background versus those of
White-British background (P=0.858), those who obtained their
initial medical degree in the UK versus non-UK trained staff
(P=0.368) and those with 0—5 years of experience versus staff
with >5 years of experience (P=0.393).

However, responses to this question differed significantly
between male and female staff (P=0.022), with the latter
group reporting more that they washed their hands at each of
the WHO 5 moments of hand hygiene.

Question 13: "During COIVD-19 pandemic | have
become more diligent in hand washing”

In response to this question, there was no difference
between any of the compared study groups regarding becoming
more diligent in hand washing during the COVID-19 pandemic
[healthcare staff of a BAME background versus White-British
background (P=0.950); staff who obtained their initial medi-
cal degree in the UK versus those that were non-UK (P=0.232);
male versus female staff (P=0.793); staff with 0—5 years of
experience versus those with >5 years of experience
(P=0.586)].

Question 14: | feel confident in sharing and discussing
underlying health conditions with my line manager”

In response to this question, there was a statistically sig-
nificant difference only between male and female staff
(P=0.022), with more men feeling confident in sharing and
discussing their underlying health conditions with their line
managers (Figure 2). No difference was noted for between
other compared groups [healthcare staff of a BAME versus
White-British background (P=0.159); staff who obtained their
initial medical degree in the UK versus non-UK trained staff
(P=0.196); and staff with 0—5 years of experience versus >5
years of experience (P=0.076)].

Question 15: “I feel confident donning and doffing
PPE”

In response to this question, there was no difference
between any of the compared groups [healthcare staff of a
BAME versus White-British background (P=0.303); UK versus
non-UK trained staff (P=0.317); male versus female staff
(P=0.656) and staff with 0—5 years of experience versus those
with >5 years of experience (P=0.058)].

Discussion

The findings of the present study offer important insight into
the perceptions regarding PPE between different demo-
graphics of medically trained NHS staff. Our data show that the
largest differences in perceptions are seen between less
experienced and more experienced staff. Indeed, comparing

Confidence in sharing and discussing underlying
health conditions with my line manager analysed by
gender
70.0%
60.0%

50.0%

40.0%

30.0%

20.0%

10.0% l I
0.0% o —

Strongly Disagree Disagree Neutral Agree Strongly Agree

M Female mWMale

Figure 2. Confidence in sharing and discussing underling health
conditions analysed by gender.
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staff members with 0—5 years of experience to those with over
5 years of experience, there were differences noted across the
different survey questions. These differences in perception are
particularly important given that large cohorts of junior doc-
tors were redeployed as a consequence of the COVID-19 pan-
demic, many to areas with high numbers of COVID-19 patients
[23]. Accordingly, these findings suggest that potentially spe-
cific induction and training requirements may be different
between junior and more senior staff members [24], and this
should be borne in mind during future outbreaks of COVID-19 or
during future pandemics.

Moreover, there were also statistically significant differ-
ences in perception of PPE documented between male and
female medical staff in topics regarding the belief that PPE
use is inconvenient, feeling comfortable raising concerns
about PPE availability, always washing their hands at each of
the 5 moments of hand hygiene prior to the COVID-19 pan-
demic and feeling confident in sharing and discussing under-
lying health conditions with line manager. These differences
suggest a need for relevant targeted actions, since increased
risk for severe COVID-19 is generally noted for men compared
to women, which makes to some extent the male healthcare
workforce a relatively more vulnerable group [25]. It was
reassuring to see that the pre-COVID relative laxity in male
adherence to the WHO 5 steps in hand hygiene was improved
during the COVID-19 outbreak (identified in questions 12 and
13 of the survey). With respect to risk assessment and con-
cerns regarding confidentiality in sharing information with line
managers, it would be prudent to have a cadre of individuals
undertaking risk assessment and imparting risk reduction
advice. These individuals should have defined training, com-
petencies and a standardised, confidential approach to risk
assessment to avoid the risk of line managers undertaking
assessment with limited voluntary declaration of risk factors.
Employers should take staff concerns regarding confidentially
very seriously.

There has been much media attention regarding access to
PPE. Comparing the responses between staff of a BAME versus
White British background, statistically significant differences
were found regarding both the perception of availability of PPE
across the Trust and the perception that PPE interferes with
patient care. These findings are particularly important in the
context of COVID-19, where healthcare staff from a BAME
background have been shown to be at increased risk of both
infection and poorer outcomes following infection [26]. Fur-
thermore, this is a vital area to consider in the context of wider
longstanding concerns of racism in the NHS [27]. We must
ensure that all staff feel equally supported and protected both
during the COVID-19 pandemic and beyond. It is important to
note that this work does not look to identify whether or not
there are in fact differences in PPE availability between groups
of different ethnicities, but looks specifically as to whether
there are difference in perception regarding availability. BAME
Doctors felt that PPE was less available than white Doctors,
despite there being sufficient PPE for all Doctors. This may
reflect the impact of anecdotal claims of lack of availability
and the impact of media and reports of lack of PPE availability
being responsible for the deaths of BAME Doctors. Such claims
can have a damaging effect on staff. These differences in
perception are nevertheless vitally important and warrant
further investigation and must ensure that in future, if there
are claims of unavailability of PPE, these are rapidly

investigated and corrective action taken in order to avoid a
detrimental impact on staff morale, particularly those in at risk
groups.

One interesting finding was that Junior Doctors were more
likely to put patients first, by not donning PPE in an emergency,
compared to seniors. This is most critical in situations such as
cardiac arrest, where a delay to cardiac compressions may lead
to an increased risk of adverse outcome. During COVID-19, not
only was there significant debate, which is still ongoing, as to
whether CPR was an aerosol generating procedure, but there
was inconsistent and heterogeneous advice across organ-
isations and professional bodies. Health services must step up
to generate universal advice and guidance to protect all staff
equitably in future.

Finally, responses regarding the belief that PPE worn by
staff protects patients themselves from COVID-19 during
their episode of care differed significantly between staff
who obtained their primary medical degree in the UK versus
non-UK. Whilst not shown in the data, we propose it is
possible that these differences may arise from international
medical graduates experiences and expertise developed in
other countries, where they may see an increased amount
of infectious disease based presentations and potentially
also an increased rate of nosocomial infections [28]. This
would be an important area of future research. It remains
crucial however to remember that there will similarly be
differences in approaches to infection control practices
between countries which may, or indeed may not, protect
patients in NHS hospitals. It is important therefore to
understand the reasoning behind these variations in per-
ception and what educational opportunities there may be
for staff groups.

Identifying key differential perceptions amongst certain
NHS staff groups regarding PPE use, effectiveness and avail-
ability is vital in the context of the current COVID-19 pandemic.
Such findings are important in order to guide education and
additional support to NHS staff groups that may need it in a
tailored manner. These should also prompt further research
into the underlying causes for such differences in perception.
Indeed, concerns that PPE is not readily available, or that PPE
is not sufficient may have a significant impact on staff morale
and consequently contribute to further stress, and anxiety.
During a pandemic, the need to manage anxiety amongst staff
is essential and we must learn from this pandemic for future
pandemics, that early assessment of perception and acting
upon it, is vital to support staff.

Overall, the findings of the present research study suggest
that this topic merits further qualitative research and rec-
ommendations for assessment and management of perception
in this and in future pandemics. We have included in Table 3
below a list of the recommended actions to ensure the dif-
ferential perceptions described in this article can be
addressed.

Study limitations

The present study explored only differences in perception,
and, thus these do not demonstrate any variability in practice
or other differences between the compared groups. Moreover,
this research does not causally explain any increased risk of
infection or negative outcomes related to COVID-19 in any of
the studied groups.
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Table 3
Suggested mitigating actions for all health services.

Recommended actions

1 There is significant concern
amongst the workforce that
current PPE provision is
inadequate to protect the
healthcare staff, this belief is
most strongly held amongst those
recently qualified. We should
identify how best to reassure staff
regarding the evidence base
behind PPE provision and its
ability to protect staff in their
daily work. This could best be
performed by a more in depth
qualitative piece of research.

2 We should consider working with
BAME groups, to identify why and
where they feel availability of PPE
provision is inadequate and
correct this as a matter of urgency
(given the increased health risks
in this cohort). The power of
media, both positive and
negative, must not be
underestimated.

3 We support all staff, regardless of
gender to have open discussions
with their line managers about
underlying health conditions,
particularly targeting this support
to the female workforce. We
recommend that risk assessment
is adequately defined and
consistently delivered.

4 There remains work to do in
supporting staff to determine
when and what to use in terms of
FFP3 and eye protection in COVID-
19 care, this is particularly
important to those recently
qualified.

5 Significant gains have been made
in hand washing practices during
the COVID-19 pandemic, the
greatest improvements have been
seen amongst the male
workforce, it is important we
sustain this improvement during
restoration and beyond.

6 We should ensure junior doctors
are better able to raise concerns
about PPE availability where they
feel this to be lacking.

The study considers a specific area for which there are no
previous existing validated questionnaires. Whilst we made
efforts (described above) to pilot the study in advance, this was
only done with a small cohort of individuals. It is necessary to

consider that the response rate of the survey was 28%, however
this was achieved from frontline staff at the peak of the pan-
demic and therefore we would suggest still represents an
important and meaningful cohort despite being a single centre
study. This introduced the potential for selection bias within
the survey, although providing relevant useful indications,
these findings cannot be generalised. We must further consider
other areas of bias, most notably confirmation bias, where
respondents to the survey are recalling their actions and per-
ceptions. The respondents completed the survey after a vol-
untary COVID-19 online education package before assignment
to COVID-19 care areas, so it is possible this could have influ-
enced their perceptions. The education package, however,
made no mention or distinction between sex, ethnicity, coun-
try of degree or length of experience, which are the key find-
ings of this manuscript and the key areas of difference.

Conclusions

Provision and use of PPE is effective in supporting health-
care staff to work safely during the COVID-19 pandemic. This
study suggests that individual hospitals/centres may wish to
consider not only their PPE provision, but also the perceptions
of the local healthcare workforce. To our knowledge, this is the
first research study to demonstrate a range of differential
perceptions between NHS medical staff of different demo-
graphic groups. Variations in perceived availability of PPE,
ability to raise concerns about PPE and ability to discuss
underlying health conditions with line managers are partic-
ularly concerning. Further research work is urgently needed to
both understand and address such concerns in greater detail.
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