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 � GENERAL ORTHOPAEDICS

Personal protective equipment during 
the COVID-19 crisis: a snapshot and 
recommendations from the frontline of a 
university teaching hospital

Aims
The adequate provision of personal protective equipment (PPE) for healthcare workers has 

come under considerable scrutiny during the COVID-19 pandemic. This study aimed to eval-

uate staff awareness of PPE guidance, perceptions of PPE measures, and concerns regarding 

PPE use while caring for COVID-19 patients. In addition, responses of doctors, nurses, and 

other healthcare professionals (OHCPs) were compared.

Methods
The inclusion criteria were all staff working in clinical areas of the hospital. Staff were invited 

to take part using a link to an online questionnaire advertised by email, posters displayed in 

clinical areas, and social media. Questions grouped into the three key themes - staff aware-

ness, perceptions, and concerns - were answered using a five- point Likert scale. The Kruskal- 

Wallis test was used to compare results across all three groups of staff.

Results
Overall, 315 staff took part in our study. There was a high awareness of PPE guidance at 

84.4%, but only 52.4% of staff reported adequate PPE provision. 67.9% were still keen to 

come to work, despite very high levels of anxiety relating to contracting COVID-19 despite 

wearing PPE. Doctors had significantly higher ratings for questions relating to PPE awareness 

compared to other staff groups, while nursing staff and OHCPs had significantly higher levels 

of anxiety compared to doctors in relation to PPE and contracting COVID-19 (p < 0.05 using 

a Kruskal- Wallis test).

Conclusion
We believe four recommendations are key to improve PPE measures and decrease anxiety:  

1) nominated ward/department PPE champions; 2) anonymized reporting for PPE concerns; 

3) formal PPE education sessions; and 4) drop- in counselling sessions for staff. We hope the 

insight and recommendations from this study can improve the PPE situation and maintain 

the health and wellbeing of the clinical work force, in order to care for COVID-19 patients 

safely and effectively.

Cite this article: Bone Joint Open 2020;1-5:131–136.

Keywords: COVID-19, Personal Protective Equipment, Healthcare recommendations

Key points
�� This evaluation provides an insight into 

staff awareness of PPE guidance, percep-

tions of PPE measures, and anxiety 

regarding PPE use whilst caring for 

patients during the COVID-19 pandemic.

�� These timely and relevant recommenda-

tions may help hospitals improve the PPE 

situation and decrease anxiety amongst 

clinical staff, helping them care for 

patients safely at this challenging time.

Introduction

The COVID-19 pandemic has necessitated 

unprecedented change within our hospi-

tals across the world. as health care profes-

sionals, we are working at a very challenging 
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time to ensure that we are still able to provide safe and 

effective care to patients. Personal protective equipment 

(PPE) is important to protect both patients and staff, while 

caring for those with suspected or confirmed COVID-19 

infection.1 High numbers of healthcare workers infected 

with COVID-19 have been reported in China (3,300) and 

Italy (20%).2 Devastatingly, NHS healthcare workers have 

sadly died after contracting COVID-19.3 With the ongoing 

increase in case numbers of COVID-19, issuing clear PPE 

guidance and ensuring adequate supply of appropriate 

PPE for healthcare workers has been an enormous task for 

our government and healthcare organisations. Criticism 

has been rampant in the mainstream media, focusing 

on shortages of PPE for frontline healthcare workers 

with some staff describing that their lives are at risk due 

to PPE failings.4 The British Medical association and the 

Royal College of Surgeons have issued press releases after 

conducting their own surveys demonstrating shortfalls in 

the supply of PPE to those caring for patients with COVID-

19.5,6 Clinicians within our orthopaedic department 

observed, first- hand, high levels of staff anxiety both on 

the wards and in the emergency department relating 

to the PPE use while caring for COVID-19 patients. We 

planned to formally evaluate this to gain an insight into 

the wider perception of PPE among staff within our 

health board. To our knowledge, no studies have been 

published to date that evaluate, among all healthcare 

professionals in the clinical setting, the awareness of PPE 

guidance, perceptions of PPE measures and attitudes and 

anxiety relating to PPE use while caring for COVID-19 

patients. Our objective was to provide this insight by 

conducting a snapshot evaluation of clinical staff using 

PPE within our university teaching hospital. We aimed 

to compare the responses of doctors, nurses, and other 

healthcare professionals (OHCPs).

The three aims of the study were:

1) To evaluate the awareness of PPE guidance among 

staff;

2) To explore the staff perception of the PPE measures; 

and

3) To evaluate attitudes and concerns of staff using 

PPE while caring for patients with confirmed or suspected 

COVID-19.

The objective was to use the information gained from 

the clinical workforce of our hospital, to develop recom-

mendations relevant to the workforce caring for patients 

with COVID-19 in all hospitals to help improve PPE 

awareness, staff perceptions, and decrease anxiety levels 

among the hospital workforce at this challenging time.

Methods
This service evaluation was performed among clinical 

staff at a university teaching hospital by our orthopaedic 

research team. an online questionnaire was designed and 

hosted using the online site Survey Monkey (San Mateo, 

California, USa). The questionnaire was composed of a 

series of statements relating to PPE and COVID-19. Partic-

ipants indicated their response using a five- point Likert 

scale graded from 5 for strongly agree to 1 for strongly 

disagree. Questions were grouped into the three key 

themes, based on the three aims of the study. The study 

was approved and registered by the hospital research 

team and following discussion at the hospital execu-

tive board meeting. The questionnaire was first trialled 

with 15 members of staff comprising of doctors, nurses 

and OHCPs. Open questions relating to questionnaire 

content, wording, and relevance to clinical practice were 

asked. Participants were also asked if they believed the 

study was worthwhile and if any questions should be 

changed. The overall feedback was that the study was 

relevant, content was appropriate, and questions were 

worded clearly. Face validity and relevance of the ques-

tionnaire was therefore ensured. as the questionnaire 

related to the measurement of specific facts rather than 

underlying trait measurements, no other forms of validity 

testing were required. Trial participants agreed that the 

study would provide worthwhile information about 

PPE awareness, perceptions, and staff anxiety within the 

health board.

The study was launched online and staff were invited 

to take part by clicking a hyperlink or scanning a matrix 

barcode (QR code) shared by email, social media, and 

posters displayed in clinical areas. an information sheet 

at the beginning of the questionnaire outlined the 

background and study aims and included statements 

about confidentiality, consent, and data use. The inclu-

sion criteria were all staff working in clinical areas of the 

hospital including doctors, nurses and OHCPs (such as 

physiotherapists, radiographers, occupational thera-

pists, dieticians, and healthcare assistants). Clear guid-

ance has been issued for clinical staff in secondary care 

regardless of their role or level of training.7 Therefore, no 

further information such as sub- specialized staff role or 

level of training was collected. Data was collected over 

the course of six days in order to present findings at the 

next executive health board meeting. Data was extracted 

from the Survey Monkey hosting site and analyzed using 

the statistic package SPSS V25 (IBM, armonk, New york, 

USa). For each question, descriptive statistics were used 

to analyze the answers. In order to demonstrate subtle 

shifts in responses, results for both the median and the 

mean were presented, as well as a measure of spread, 

namely, the standard deviation (SD). Non- parametric 

statistical tests were used here because the data was 

ordinal and so it was not normally distributed. The 

Kruskal- Wallis test (i.e. non- parametric one- way analysis 

of variance (aNOVa)) was used to compare results across 

all three groups for each question. In order to test results 

for each subject group further (and individually) against 

the mid- range value for the five- point Likert scale (i.e. 3 = 
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Table I. Results of questions relating to PPE awareness.

Question n 5 (%) 4 (%) 3 (%) 2 (%) 1 (%)

Mean

(SD) Median

I have a good level of knowledge about the COVID-19 pandemic 314 56.1 27.7 13.4 2.9 27.7 4.09 (0.72) 4

I am familiar and up to date with the government public health PPE 

guidelines while caring for patients in hospital

315 51.4 30.5 11.4 5.7 1.0 4.05 (0.86) 4

I am aware of the trust PPE guidelines relevant to my clinical area 315 51.4 33.0 10.2 4.4 1.0 4.11 (0.83) 4

Responses are coded as 5 = strongly agree, 4 = agree (positive response), 3 = neither agree nor disagree (neutral response), 2 = disagree, and 1 = strongly 

disagree (negative response).

PPE, personal protective equipment.

Table II. a comparison of PPE awareness between staff groups.

Questions

Nurse

(n = 113 or 114)

Doctor

(n = 110)

OHCPs

(n = 91)

p- value*Mean Median Mean Median Mean Median

I have a good level of knowledge about the COVID-19 pandemic 3.92 4† 4.34 4† 3.99 4† < 0.001

I am familiar and up to date with the government public health PPE 

guidelines while caring for patients in hospital

3.91 4† 4.26 4† 3.96 4† 0.003

I am aware of the trust PPE guidelines relevant to my clinical area 4.03 4† 4.34 4† 3.95 4† 0.001

*Kruskal- Wallis test; †highly significant differences with Wilcoxon signed rank test (i.e. p < 0.001) to the mid- range value of 3 (i.e. still significant even after 

Bonferroni corrections).

OHCPs, other healthcare professionals; PPE, personal protective equipment.

“neither agree nor disagree”), the Wilcoxon signed- rank 

test was carried out for each question. Each subject group 

(doctors, nurses, and OHCPs) were compared separately 

against this “test value” of 3.

Results
Overall, 315 staff participated in the study comprising of 

110 doctors (34.9%), 114 nurses (36.2%), and 91 OHCPs 

(28.9%).

1) Awareness of PPE guidance. Results showed high levels 

of awareness of the PPE guidance among all three groups 

of staff relating to knowledge of COVID-19 (83.8% re-

sponded “agree or strongly agree”), familiarity with gov-

ernment public health PPE guidelines (81.9% respond-

ed “agree or strongly agree”), and awareness of the 

health board’s PPE guidelines (84.4% responded “agree 

or strongly agree”). Results are shown in more detail in 

Table I.

as shown in Table II, the Kruskal- Wallis test indicated 

that significant differences (p < 0.05) occurred across the 

three subject groups, where doctors had significantly 

higher ratings for all three questions relating to COVID 

-19 knowledge and PPE awareness compared to nurses 

and OCHPs.

2) Perception of PPE measures. In all, 52.4% of staff re-

sponded that they either agreed or strongly agreed that 

they were provided with adequate PPE in their field of 

work as per the government public health guidelines. 

Similarly, 55.2% of staff stated that they either agreed or 

strongly agreed that they had received formal PPE training 

and 45.1% responded that they either agreed or strongly 

agreed that they felt well supported by the hospital with 

any concerns or requirements they had. These results are 

shown in Table III.

Significant differences occurred across all groups (p 

< 0.05, Kruskal- Wallis test), Table  IV. Doctors again had 

significantly higher ratings for all three questions relating 

to perception of the health board PPE measures and 

perceived support from the health board. Indeed, doctors 

demonstrated median scores that were significantly (p < 

0.05) higher than the mid- range value of 3 (i.e. “neither 

agree not disagree”) via the Wilcoxon signed- rank test, 

whereas nurses and OHCPs were not significantly (p ≥ 

0.05) different to this mid- range value using the same 

test. Nursing staff demonstrated mean and median 

values that are lower than this mid- range value of 3 for 

the question relating to formal training, although again 

this was not significant. This result indicates an unfavour-

able outcome here, i.e. that they were dissatisfied with 

the level of formal PPE training.

3) Attitudes towards PPE and COVID-19. Staff demon-

strated a strong work ethic with 67.9% saying that they 

either agreed or strongly agreed that they were still keen 

to come to work despite COVID-19. Staff showed high 

levels of anxiety with 87.4% responding that they either 

agreed or strongly agreed that that they were worried 

about contracting coronavirus despite wearing PPE and 

81.8% saying that they either agreed or strongly agreed 

that they were worried about transmitting the disease to 

their family by coming to work. These results are shown 

in Table V.

Nursing staff and OHCPs had significantly higher levels 

of anxiety compared to doctors relating to concerns about 

contracting COVID-19 and anxiety about transmitting the 
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Table III. Results of questions relating to perceptions of PPE measures.

Question n 5 (%) 4 (%) 3 (%) 2 (%) 1 (%)

Mean

(SD) Median

I am provided with adequate PPE in my field of work as per the government 

public health guidelines

315 17.5 34.9 18.4 21.6 7.6 3.33

(1.21)

4

I have received formal PPE training including donning/doffing and fit testing if 

applicable to my area of work

315 27.9 27.3 9.8 20.6 14.3 3.34

(1.44)

4

I feel well supported by the hospital/health board with any concerns and 

requirements I have at this time

315 11.1 34.0 25.4 21.0 8.6 3.18

(1.14)

3

Responses are coded as 5 = strongly agree, 4 = agree (positive response), 3 = neither agree nor disagree (neutral response), 2 = disagree, and 1 = strongly 

disagree (negative response).

PPE, personal protective equipment.

Table IV. a comparison of PPE measures between staff groups.

Questions

Nurse

(n = 114)

Doctor

(n = 110)

OCHPs

(n = 91)
p- 

value*Mean Median Mean Median Mean Median

I am provided with adequate PPE in my field of work as per the government 

public health guidelines

3.14 3‡ 3.67 4† 3.15 3‡ 0.001

I have received formal PPE training including donning/doffing and fit testing if 

applicable to my area of work

2.88 2.5‡ 4.05 4† 3.05 3‡ < 0.001

I feel well supported by the hospital/health board with any concerns and 

requirements I have at this time

2.89 3‡ 3.49 4† 3.16 3‡ 0.001

*Kruskal- Wallis test; †highly significant differences with Wilcoxon signed rank test (i.e. p < 0.001) to the mid- range value of 3 (i.e. still significant even after 

Bonferroni corrections); ‡non- significant differences with Wilcoxon signed rank test (i.e. p > 0.05) to the mid- range value of 3.

OHCPs, other healthcare professionals; PPE, personal protective equipment.

Table V. Results of questions relating to staff attitudes and anxiety.

Question n 5 (%) 4 (%) 3 (%) 2 (%) 1 (%)

Mean

(SD) Median

I am keen to come to work in the hospital at this unprecedented time 315 33.3 34.6 15.2 11.4 5.4 3.79

(1.18)

4

I am worried about contracting COVID-19 myself in spite of wearing PPE 314 44.1 43.3 6.7 5.1 1.0 4.24

(0.86)

4

I am anxious or worried about transmitting the disease to my family by 

coming to work

315 47.1 34.7 10.5 5.7 0.9 4.19

(0.97)

4

Responses are coded as 5 = strongly agree, 4 = agree (positive response), 3 = neither agree nor disagree (neutral response), 2 = disagree, and 1 = strongly 

disagree (negative response).

PPE, personal protective equipment.

disease to their family. However, the Wilcoxon signed- rank 

test indicated that all three subject groups had median 

values that were significantly greater than the mid- range 

value of 3 for questions relating to anxiety. These results 

are shown in Table VI. This indicates again that all subject 

groups demonstrated high levels of anxiety.

Discussion
The orthopaedic clinicians within our research team 

had all observed first- hand, the concerns of clinical staff 

members across the hospital surrounding PPE during the 

COVID-19 pandemic. Our evaluation provided live feed-

back to the executive board to allow recommendations 

to be rapidly implemented to improve the clarity of guid-

ance and PPE measures and decrease staff anxiety levels. 

We think it is a testament to the strength of character and 

strong work ethic of the hospital workforce that despite 

the challenges and adversity we face in the current health 

climate, 67.9% of clinical staff are still keen to work in 

the hospital to help win the battle against the biggest 

healthcare challenge of our generation. We work with 

highly educated colleagues with a strong commitment 

to continued professional education as evidenced by the 

high level of knowledge staff reported about COVID-19 

and a high level of awareness of both the government 

and local PPE guidelines. It is of concern, however, that 

only 52.4% of staff felt adequate PPE was provided in 

their clinical area. additionally, a low percentage of the 

workforce felt supported by the health board with their 

concerns or requirements. We believe this represents the 

current level the anxiety and vulnerability experienced 

by our healthcare workers caring for the sickest patients 

on the clinical frontline in the fight against coronavirus. 

With reports from China outlining the more drastic PPE 

measures they implemented, staff may simply believe 

that some of the recommended measures in the UK, 
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Table VI. a comparison of attitudes and anxiety between staff groups.

Question

Nurse

(n = 114)

Doctor

(n = 110)

OHCPs

(n = 90 or 91)
p- 

value*Mean Median Mean Median Mean Median

I am keen to come to work in the hospital at this unprecedented time 3.45 4† 4.2 4† 3.73 4† < 0.001

I am anxious or worried about transmitting the disease to my family by coming 

to work

4.34 5† 3.94 4† 4.33 5† 0.001

I am worried about contracting COVID-19 myself in spite of wearing PPE 4.44 5† 4.09 4† 4.19 4† 0.003

*Kruskal- Wallis test; †highly significant differences with Wilcoxon signed rank test (i.e. p < 0.001) to the mid- range value of 3 (i.e. still significant even after 

Bonferroni corrections).

OHCPs, other healthcare professionals; PPE, personal protective equipment.

provide inadequate levels of protection.7,8 It is a recog-

nized part of human nature that inadequate education 

combined with uncertainty can lead to fear which in turn 

can manifest in anxiety.9 Based on the insights of our 

study exploring the responses of all groups of clinical 

staff, we make four recommendations applicable to all 

hospitals. We believe these measures can heighten PPE 

awareness, improve staff perceptions of PPE measures 

taken in the hospital, and lower anxiety levels among the 

clinical workforce.

1) Nominated ward/department PPE champions. as 

demonstrated by the introduction of flu jab champions, 

we know that empowering hospital staff can lead to 

higher compliance and increased engagement with new 

hospital measures.10 We believe the same model can be 

applied to PPE in clinical areas of the hospital. We advo-

cate each ward nominating a PPE champion. This would 

provide a known point of contact for staff in their clini-

cal area. We know that COVID-19 does not discriminate 

and that all staff in contact with confirmed or suspected 

COVID-19 patients are at risk. Many in the OHPCs group 

visit multiple areas of the hospital. We recommend that 

the nominated PPE champion should engage with each 

healthcare worker entering their clinical area. This should 

not only ensure appropriate awareness for all staff re-

garding the PPE relevant to their clinical area by provid-

ing clear and consistent advice, but also reassure staff, 

alleviating any anxiety they may have, at the first point 

of contact.

2) Anonymized reporting for PPE concerns. It is reported 

that participant anonymity can improve study response 

rates.11 Our study has demonstrated that staff are willing 

to give their opinion freely when they understand that 

results are anonymised for the purpose of data analysis. 

Unfortunately, within the healthcare system there is still 

a degree of fear about whistleblowing and its potential 

consequences for the individual as demonstrated by a re-

cent landmark case.12 We believe that it is of paramount 

importance that any staff, regardless of their grade or 

role should be able to report any PPE concerns directly to 

hospital management. We recommend an online or pa-

per system for anonymously reporting concerns relating 

to PPE supply or the implementation of PPE guidelines. 

This should allow issues to be highlighted early and in 

real- time so that issues can be addressed in a timely 

manner to ensure that neither patients nor staff are put  

at risk.

3) PPE education sessions. The Latin phrase ‘ipsa scienta 

potestas est’ (knowledge itself is power) is more pertinent 

than ever. The huge number of scientific publications 

since the start of the COVID-19 pandemic is testament in 

itself to the role of evidence- based medicine from the sci-

entific community in the race to understand and combat 

the coronavirus. Misinformation or fake news has already 

had huge implications in the COVID-19 pandemic, as 

shown, for example, by the 5g coronavirus conspiracy.13 

It is a crucial that all hospitals ensure their staff are ade-

quately trained and educated about COVID-19 and PPE. 

We believe that the high levels of anxiety surrounding the 

perception of hospital PPE measures is due, in part, to a 

perceived lack of training among staff. We recommend 

that all hospitals highlight the department of health PPE 

training videos to their staff and offer educational drop- 

in sessions for any healthcare workers requesting more 

formal training.14 We must ensure that all clinical staff are 

encouraged to understand the scientific evidence behind 

the PPE recommendations and are able use PPE correctly.

4) Drop-in counselling sessions. Most hospitals have can-

celled planned outpatient clinics and elective activities in 

preparation for caring for COVID-19 patients. as a result, 

large numbers of clinicians are being redeployed to other 

areas of the hospital. among these workers are psychia-

trists and psychologists. Hospitals in parts of the world 

that have been hit hardest by the coronavirus have recog-

nized the importance of mental health support for their 

clinical staff.15 Hospitals, particularly at this time, have a 

duty to support their staff not only by protecting their 

physical health with PPE, but also by protecting their 

mental health. We encourage hospitals to run drop- in 

counselling sessions for staff to assist the mental wellbe-

ing of those working to help others during this pandem-

ic. The concern is that high anxiety levels may result in 

staff sick leave, which may compromise the ability of hos-

pitals to provide an adequate level of care for patients. 

Counselling sessions to alleviate staff anxiety can help 

to reduce this problem. We must, after all, protect the 
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health and wellbeing of the staff in our hospitals in order 

to care for our patients safely and effectively.

Conclusion
During the COVID-19 pandemic, our hospitals have 

made huge adaptations in order to care for patients with 

coronavirus while maintaining a service for patients with 

other healthcare emergencies. Day- to- day and week- to- 

week, we have been faced with new challenges within 

our different departments, specialities, and healthcare 

disciplines. PPE arguably represents one of the most 

significant challenges that has faced our healthcare 

system during the coronavirus pandemic. It has presented 

challenges both with supply and implementation of safe 

PPE measures in order to protect the health of our staff 

caring for COVID-19 patients. We aimed to provide a 

snapshot insight of the live PPE situation for our clinical 

staff to enable us to make recommendations to improve 

the PPE situation for staff within our hospital and across 

the NHS. During a period of huge change within the 

hospital system, particularly with dynamic rota changes 

for all staff, fluctuating levels of staff illness and significant 

departmental restructuring, we acknowledge that this 

study does not represent a comprehensive evaluation of 

PPE across all staff in the hospital. However, we aimed 

to adopt a pragmatic approach to data collection during 

this unprecedented time, in order to provide an insight 

and make timely, relevant recommendations regarding 

PPE. We hope these recommendations can benefit clinical 

staff working in NHS hospitals by increasing the clarity 

and consistency of PPE guidance, hospital PPE measures 

and most importantly, decrease staff anxiety levels 

surrounding PPE use. We believe that these measures 

have an important role in helping staff to care for patients 

safely and effectively for the remainder of the COVID-19 

pandemic.

Twitter
Follow T. Key @tomkey88
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