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A B S T R A C T   

Objectives: To describe the lived experience of healthcare staff during the Coronavirus Disease 2019 (COVID-19) 
pandemic relating to the use of personal protective equipment (PPE) and investigate risks associated with PPE 
use, error mitigation and acceptability of mindfulness incorporation into PPE practice. 
Methods: A qualitative human factors’ study at two Irish hospitals occurred in late 2020. Data was collected by 
semi-structured interview and included role description, pre-COVID-19 PPE experience, the impact of COVID-19 
on lived experience, risks associated with PPE use, contributory factors to errors, error mitigation strategies and 
acceptability of incorporating mindfulness into PPE practice. 
Results: Of 45 participants, 23 of whom were nursing staff (51%), 34 (76%) had previously worn PPE and 25 
(56%) used a buddy system. COVID-19 lived experience impacted most on social life/home-work interface (n =
36, 80%). Nineteen staff (42%) described mental health impacts. The most cited risk concerned ‘knowledge of 
procedures’ (n = 18, 40%). Contributory factors to PPE errors included time (n = 15, 43%) and staffing pressures 
(n = 10, 29%). Mitigation interventions included training/education (n = 12, 40%). The majority (n = 35, 78%) 
supported mindfulness integration into PPE practice. 
Conclusions: PPE training should address healthcare staff lived experiences and consider incorporation of 
mindfulness and key organisational factors contributing to safety.   

Introduction 

Protecting healthcare staff wellbeing is a key safety priority. A per-
son’s wellbeing consists of a combination of physical, psychological, and 
social factors (including working conditions) (Engel, 1977). Reduced 
healthcare staff wellbeing has been associated with poor patient safety 
outcomes (Hall et al., 2016). The Coronavirus Disease 2019 (COVID-19) 
pandemic had a significant impact on the health and wellbeing of 
healthcare staff (Sim, 2020; Li et al., 2021 Mar 10). Infection prevention 
and control (IPC) training and safe personal protective equipment (PPE) 
practice play a key role in staff safety and wellbeing. This is particularly 
important when staff are redeployed and/or new staff are recruited for 

frontline work, as occurred during the pandemic. 
Donning and doffing PPE can be stressful with fears regarding per-

sonal safety. During the pandemic, staff concerns included the risk of 
disease transmission, fears of infecting family members, and the impact 
of increased workload on mental health (Smith, 2020; Smith et al., 
2020). Recent studies have highlighted the prevalence of stress, anxiety, 
and burnout (Li et al., 2021 Mar 10). 

A person’s ‘lived experience’ refers to how a person makes sense of 
their life events. This includes how they perceive, feel or remember it, 
and how they talk about it to others (Lindseth and Norberg, 2004). 
Research has recently addressed the ‘lived experience’ of work 
describing how staff experience their work situation including levels of 
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work-related stress, and how it impacts on wellbeing, performance, and 
safety (Cahill et al., 2021). 

The human factors literature addressing PPE primarily investigates 
risks associated with donning and doffing (Gurses et al., 2019). Human 
factors methodologies can identify error-prone steps in PPE practice, 
delineate the relationship between errors and self-contamination, and 
suggest remediation strategies (Mumma et al., 20182018). Issues asso-
ciated with PPE availability and PPE fit, comfort, and design have been 
highlighted (Liu et al., 2020; Hignett et al., 2021). A recent study 
identified working in full PPE, fear, burnout and working in new con-
texts as the major challenges during the pandemic (Villar et al., 2021). 
Similarly, navigating new occupational challenges, maintaining mental 
health and wellbeing under unprecedented circumstances, and man-
aging feelings of being misunderstood and undervalued, have been 
described (McGlinchey et al., 2021). The key role of the PPE ‘buddy’ has 
been highlighted for safe PPE use (Frost et al., 2020). A systematic re-
view of interventions indicates that mindfulness positively impacts staff 
stress, anxiety, and resilience (Gilmartin et al., 2017). Mindfulness in-
terventions have been proposed for hand hygiene (Gilmartin, 2016) and 
catheter-associated urinary tract infection prevention (Kiyoshi-Teo 
et al., 2013; Apisarnthanarak et al., 2014). 

Documenting the lived experience of staff in relation to PPE use and 
factors that impact safe PPE use, is critical to the specification of PPE 
training. This supports staff competency development and wellbeing, 
along with identifying the need for interventions to promote and pro-
tects health and safety. 

In this prospective qualitative human factors’ study, we describe the 
lived experience of staff and PPE use during the COVID-19 pandemic at 
two Irish hospitals. We also investigated risks associated with safe PPE 
use, error mitigation and the acceptability of incorporating brief mind-
fulness in PPE practice. 

Methods 

This human factors’ (HF) study was conducted at two Irish hospitals 
between September and November 2020. Beaumont Hospital Dublin 
(site 1) is an 820-bed tertiary referral adult public hospital, with national 
referral centres for neurosurgery and neurology, renal transplantation, 
and cochlear implantation. It also provides adult emergency and acute 
care services to 290,000 people. The Bon Secours Health System Cork 
(site 2) is Ireland’s largest private hospital, with over 300 beds. It is a 
general hospital for adults and children with an Acute Medical Assess-
ment Unit. 

PPE training is led by the IPC team, and is mandatory at both sites, 
consisting of both theoretical and practical components. Each hospital’s 
virtual learning environment provides access to theory-based informa-
tion, supplemented by a mobile phone app on one site. The key focus of 
training is on procedural learning for specific tasks including PPE don-
ning and doffing, hand hygiene and glove use. 

Staff over 18 years on both sites were eligible for inclusion if they 
were working in patient-facing roles during the COVID-19 pandemic. 
This included doctors, nurses, care assistants, porters, radiographers, 
and other frontline staff. Participants were recruited directly by a lead 
nurse at each site and provided with briefing information and consent 
forms. 

Once consent was established, a semi-structured interview of 
approximately 30 min was conducted onsite by the lead nurse, at the 
participant’s convenience. Participant feedback was recorded in dei-
dentified interview transcripts. Data included demographics, role 
description and duration, pre-COVID-19 PPE training and experience 
and current use of a PPE ‘buddy’. A PPE ‘buddy’ was defined as a second 
staff member who monitored their buddy’s donning /doffing progress as 
they are donning/ doffing PPE and assisted them with ensuring the 
correct order of steps. The buddy also reminded the staff member about 
regular hand hygiene, and may also have assisted with sample receipt 
and/or passed any equipment to that staff member. In addition, 

participants were asked open-ended questions on the impact of COVID- 
19 on their lives, contributory factors to errors, typical risks when 
donning & doffing PPE and the prevention of such risks. Impacts were 
discussed relating to the self, job role and work (i.e., teamwork, care 
delivery). Lastly, participants were asked if it would be helpful to 
incorporate a mindfulness aspect into PPE practice, to address staff 
wellbeing. 

Interview feedback was analysed by three human factors’ (HF) re-
searchers. This involved three sequential phases of analysis. In the first 
phase, HF researcher 1 and HF researcher 2 reviewed and transcribed 
the paper notes obtained from the nurse-led interviews at each site. HF 
researcher 1 was assigned to Site 1, and HF researcher 2 was assigned to 
Site 2. The individual interview notes were transcribed into MS Word 
Documents. The researchers clarified any anomalies and/or missing 
data for specific questions, with the lead nurses. Following this, the 
collective participant feedback for each site was recorded in one excel 
spreadsheet (i.e., separate worksheets for each site). The second and 
third phase of analysis involved HF researcher 3 only. In phase 2 anal-
ysis, the third HF researcher collated the feedback from both sites into 
one master spreadsheet and cleaned the data. The researcher defined a 
high-level coding frame, linking to the main themes of the analysis. The 
researcher then collated feedback from both sites and reviewed it in 
detail. This review was used to refine the initial coding framework. 
Following this, the researcher coded the data in Excel, using the revised 
data frame (i.e., framework which emerged from the evidence/review of 
data). This task was undertaken twice, to ensure intra-observer reli-
ability. The spread sheets were compared, and the same codes were 
applied in all cases (100%). In the third phase of analysis, the researcher 
performed frequency counts in relation to the different themes of the 
analysis, using functions in MS Excel. 

Participants were classified into one of four occupational groups – 
namely, ‘nursing’ (i.e., ward-based nursing staff), ‘nursing senior/man-
agement’ (nurses in management roles both ward and non-ward based), 
‘non-nursing clinical’, and ‘non-clinical’ staff (e.g., cleaners, kitchen 
staff, porters). Each of these group interacts with patients (with different 
levels of frequency and personal interaction) and require PPE. However, 
the frequency of interaction was not elicited during the interviews. 
Participant feedback on the impact of COVID-19 on staff lived experi-
ence was organised into seven categories, namely care delivery, team-
work/communication, physical factors impacting on PPE use / physical 
impact of PPE use, working conditions/role, mental health, physical 
health, and social life/home-work interface. Data pertaining to the top 
three impacts on lived experience were further analysed in terms of a 
subset of staff profile factors. Data on risks when donning & doffing PPE 
were classified into eleven categories. Data pertaining to contributory 
factors to errors and risk mitigation were categorised into organisational 
and individual levels. 

The study was conducted in accordance with the Declaration of 
Helsinki, and the protocol was approved by the Ethics Committee of the 
School of Psychology, Trinity College Dublin. All field research was 
conducted in accordance with COVID 19 health and safety guidelines. 

Results 

In total, 45 interviews (Site 1: 25; site 2: 20) were conducted. Most 
participants were female (n = 39, 87%) with 19 (42%) in the 25 to 35 
age range group, seven (15%) under 25 years, six (13%) 36–45 years and 
13 (28.8%) over 45 years. Half were nursing staff (n = 23, 51%) and the 
majority were primarily ward/unit based (n = 39, 55%). Six staff 
covered more than one ward. A third (n = 15) had less than five years’ 
experience, with 14 (31.1%) over 20 years’ experience. (Table 1) All 
participants had received PPE training, 21 (46%) in the previous six 
months. All had previous experience of wearing PPE before COVID-19, 
with 34 (76%) having previously worn the full range of PPE including 
FFP-2 respirators, 11 (86.6%) had not. Twenty-five (56%) participants 
were currently using a buddy system for PPE donning and doffing. 
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The lived experience of COVID-19 impacted most on social life/ 
home-work interface (80%) and mental health (42%). (Table 1). Other 
aspects included physical factors impacting on use and physical impact 
of PPE use (n = 15, 33%), effects on care delivery (n = 13, 28%), 
teamwork and communication (n = 10, 22%), working conditions and/ 
or role (n = 9, 20%) and physical health impacts (n = 2, 4%). The im-
pacts on social life and the home/work interface were frequently cited 
by all staff groups, although more so in staff without experience of full 
PPE pre COVID-19 (10/11 91%, vs 26/34 76%). Almost half (48%) of 
nurses reported mental health impacts. Senior/management nurses (8/ 
14, 57%) and staff with over 20 years’ experience (9/14, 64%) reported 
more mental health issues (8/14, 57%) than other groups. (Table 2) 
Prior PPE experience made little difference to reported mental health 
(5/11, 45% without PPE experience vs 14/34, 41% with prior 
experience). 

Examples of quotes from participants included: 

“I used to get headaches from being stressful. Was so exhausted. Stressful 
because I have vulnerable people at home.” 
“Hugely terrifying. I was fearful if I bring it to my home. Fear regarding 
causing harm to immediate family and huge risks involved. Get very upset 
when patients are dying - they have no visitors.” 
“At the start I was very nervous - as time went on, it became normal. 
Worried about bringing it home.” 

Of the 15 (33%) participants who reported physical factors affecting 
PPE use and/or physical impacts of using PPE, those without experience 
of the full range of PPE made more reference to physical issues (6/11, 
55%) than those with experience (9/34, 28%). 

Risks when donning & doffing PPE spanned both organisational and 
individual factors. (Table 2). The most cited risk concerned ‘knowledge 
of procedures’ (40%), with participants providing examples of incorrect 
PPE use of and/or typical mistakes. Stress and not being prepared were 
among the joint lowest cited factors. Contributory factors to PPE errors 
were organisational (referred to by 35 staff, 78%) and individual (30 
staff, 67%), with many staff citing more than one factor. Time pressure 
was the most cited factor overall (n = 15, 43%), followed by staffing 
pressures (n = 10, 29%), equipment design and quality (n = 6, 13%) and 
training/education (n = 5, 11%). Two staff cited patient volumes, with 

one staff citing lack of PPE a buddy and no anteroom respectively. Being 
rushed and competency were the most frequently cited (both n = 9, 
30%), followed by stress (n = 5, 17%), anxiety/fear and not being 
prepared (both n = 3, 10%). Two staff cited distraction, with one person 
citing each of the following -; exhaustion/fatigue, morale, complacency, 
taking chances and discomfort. 

Regarding reducing risks, 30 (66%) staff cited interventions that 
were organisational/ system-level and 16 (35%) individual-level in-
terventions. At an organisational level, the most frequently cited in-
terventions were training and education (n = 12, 40%), followed by 
equipment availability/design/quality (n = 8, 27%) with increased 
staffing levels and buddy system cited by six staff each (20%). Provision 
of checklists and task aids were cited by three with infrastructure/ 
anteroom improvements and patient education cited by one person. At 
an individual level, the practice of self-awareness and being prepared (n 
= 5, 31%) were the most frequently cited. Three staff stated that nothing 
could be done at an individual level, two cited ‘keeping focus’, ‘taking 
time’, ‘asking for help’, ‘hand hygiene’ and ‘patient education’ were 
each cited by one staff member. The majority (n = 35, 78%) believed it 
would be helpful to incorporate a mindfulness aspect into PPE practice 
though five were mixed or not sure, three said no and two staff made no 
response. 

Discussion 

The description of the lived experience of COVID-19 of healthcare 
staff provides insights into the areas most impacted by the pandemic. 
The initial surge in COVID-19 cases followed by the influx of non- 
COVID-19 related admissions, coupled with staffing demands and 
redeployment, IPC training requirements, and the management of a 
disease where new evidence emerged at an exponential rate, contributed 
to staff stress, fear, and fatigue. Our findings are consistent with the lived 
experience of staff in other centres (Villar et al., 2021; McGlinchey et al., 
2021). In our study, the predominant lived experience themes (or impact 

Table 1 
The top three effects of the COVID-19 pandemic on the lived experience of 45 
Irish healthcare staff at two clinical sites in relation to staff profile.  

Impact of COVID-19 on staff lived experience1  

N (%) Social Life & 
Home/Work 
Interface 

Mental Health 
(Anxiety/ 
Stress/Fear) 

Physical 
Factors2 

Total 
Participants 

45 
(100%) 

36 (80%) 19 (42%) 15 (33%) 

Nursing 9 (20%) 9 3 4 
Nursing – Senior 

/ Management 
14 
(31%) 

14 8 4 

Non-nursing 
clinical 

12 
(27%) 

12 4 4 

Non-clinical 10 
(22%) 

10 4 3 

Time in Occupation     
• 0–5 years 15 

(33.3%) 
11 4 3  

• 5–10 years 11 
(24.4%) 

11 4 7  

• 10–20 year 5 
(11.1%) 

5 2 0  

• >20 years 14 
(31.1%) 

9 9 5 

1 Participants were asked an open-ended question on the impact of COVID-19 on 
their lived experience. Some participants referred to one impact area, while 
others referred to multiple areas, hence the % is > 100%. 
2 Physical factors impacting on use of PPE & physical impact of using PPE. 

Table 2 
Donning and doffing personal protective equipment (PPE) risks reported in in-
terviews with 45 Irish healthcare staff at two clinical sites.  

Category/Type Number 
(%) 

Examples 

Knowledge of procedures 
& competency 

18 (40%) Not aware of procedure. Forgetting 
procedure. 
Not following procedure/using 
incorrect technique: not using correct 
sequence of steps, not tying apron or 
sealing mask properly, accidental 
touching of objects in environment, 
touching face, contamination of hands, 
contaminating environment with PPE, 
other STAFF popping head into room 
and not wearing PPE 

PPE quality and 
availability 

14 (31%) PPE quality & breaks. Availability of 
PPE. Equipment and fit (gloves/apron 
not fitting). Googles/mask steaming up 

Time availability 4 (8%) Staff rushing/speed, time availability 
and pressure 

Physical side-effects 4 (8%) Dehydration, general discomfort, sores, 
heat, redness, headaches 

Infrastructure 3 (6%) No anteroom 
Task difficulty 3 (6%) Steps hard to understand, complex task 
Distraction 3 (6%) Distraction (general, patient 

interaction, patient demands) 
Risk of contamination 

from environment 
2 (4%) PPE becoming contaminated from 

environment (not clean), risks from 
environment 

Not being prepared 1 (2%)  
Stress 1 (2%)  
Difficulties in 

communication/ 
coordination 

1 (2%) Interaction with colleague made 
difficult with PPE  
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areas) pertained to the person; namely social life/the management of the 
home-work interface and mental health. Mental health impacts can have 
a ripple effect on other areas (e.g., social life and physical heath), and so 
the cumulative impact of mental health issues may be greater. Ward 
nurses have more frequent and direct interaction with patients than 
others, hence, it was not surprising that mental health impacts were 
more frequently cited by them. Nurse managers have additional re-
sponsibilities which include IPC, staffing and management of staff 
wellbeing, which potentially contributes to more stress, and may ac-
count for the greatest number of mental health references reported from 
senior/management nurses. It should be noted that most participants 
(39/45) were female. However, as participant numbers are small, no 
conclusions could be drawn regarding COVID wellbeing impacts and 
gender differences nor comments regarding representativeness of the 
workforce. 

A third of participants reported physical factors impacting on PPE 
use, consistent with other reports (Liu et al., 2020). Wearing PPE limits 
social connections with patients and colleagues, which are an important 
part of job satisfaction and outlets for stress relief. Although most par-
ticipants had prior experience of the full range of PPE use, only half used 
a buddy system. The most common contributory factors to PPE practice 
errors were reflective of a stretched workforce - namely time and staffing 
pressures. The majority stated that risk reduction lay principally at 
organisational/system-level with training and education most 
frequently cited. At individual level, the most frequent mitigation lay 
with the practice of self-awareness and being prepared. Importantly, 
most participants were open to the incorporation of a mindfulness aspect 
into PPE practice. 

The design and implementation of appropriate PPE training un-
derpins safe operational practice, protecting staff and patients from 
workplace-acquired COVID-19. The COVID-19 pandemic brought an 
intense focus on PPE training and competencies. From the outset, 
transmission and transmissibility of SARS-CoV-2 was much debated 
with resultant ever-changing IPC guidelines (Humphreys and Fitzpa-
trick, 2020). Updates to PPE training had to occur rapidly, so staff may 
not have had adequate time to learn and remember new steps, gener-
ating stress and leading to errors and a lack of confidence. When 
answering questions relating to risks associated with PPE use and 
contributing factors to errors, participants consistently reported issues 
pertaining to IPC training, knowledge of PPE procedures, staffing, time 
availability and PPE quality/availability/design. Risks spanned both 
organisational and individual factors, hence mitigation needs to be 
addressed at both levels. Participant feedback on systems contributing 
factors included the relationship between staffing and time availability/ 
rushing. The most cited PPE risk was knowledge of procedures, sup-
porting a case for ongoing enhanced IPC education and training. 

PPE training alone is not sufficient. Staffing issues to manage the 
additional workload coupled with fatigue associated with care delivery 
remain a real challenge. The use of a buddy system which is also high-
lighted in other studies as important for IPC (Frost et al., 2020), has 
staffing implications. Additional resourcing is also required to support 
adequate breaks which could reduce the physical and psychosocial im-
pacts of PPE use, and additional work stressors associated with caring 
for COVID-19 positive patients. 

Being prepared and the importance of self-awareness was the joint 
highest cited individual level intervention to address PPE-related errors. 
The acceleration of PPE training and the changing practices denied staff 
the time needed to commit the all the steps to memory and develop 
confidence in their practice. This relates well to mindfulness practices 
and could be addressed in relation to the design of new PPE practice 
procedures, the advancement of PPE practice checklists and training 
content. The incorporation of mindfulness into operational practice is 
one mechanism to integrate staff health, wellbeing, and safety, and 
follows recommendations proposed in other studies (Gilmartin, 2016; 
Kiyoshi-Teo et al., 2013; Apisarnthanarak et al., 2014). In relation to 
PPE practice, the incorporation of a ‘stop’ moment before donning and 

doffing, and/or the incorporation of a brief mindfulness ‘be prepared - 
do not rush’ step into checklists, to support safe practice and wellbeing 
might be considered. Future research is required to validate this 
approach from an IPC and occupational health and safety perspective. 

A multidisciplinary response addressing staff fears, stresses, and the 
risk of burnout is required (McGlinchey et al., 2021). As highlighted in 
our study, there are gaps in existing training from a human factors’ 
perspective. Nearly 19% of participants felt that they could do nothing 
to reduce risks, indicating an opportunity to incorporate the themes of 
mindfulness, COVID-19 lived experience, and risk reduction at an in-
dividual level, in PPE training. Critically, training needs to address 
mental health impacts and the role of self-care to include coping 
mechanisms. This might include simple self-care practice which can be 
used in different contexts (i.e., in work and/or in home). Training must 
also signpost staff to supports and services if further help is needed. 

Limitations of our study include the relatively short duration of the 
interviews (approx. 30 min). This was preferred to maximise partici-
pation. Potential biases in relation to recruitment are likely to include 
differing motivations for participation for staff experiencing varying 
COVID-19 impacts, biases in relation to self-reporting, potential reluc-
tance to disclose information regarding errors and risks, and the lack of 
observations of actual practice (i.e., which might be used to corroborate 
evidence on PPE risks and errors). Strengths of this study include its 
prospective design, interdisciplinary staff participation which is reflec-
tive of hospital staffing mixes, and documentation of COVID-19 lived 
experience incorporating PPE experience using a human factors 
approach. 

An organisational culture that promotes staff wellbeing and safe 
practice is key for IPC. The World Health Organisation refers to the 
concept of a ‘healthy workplace’ where both physical and psychosocial 
risks are managed (WHO, 2010). ‘Total Worker Health’ brings together 
all aspects of work in integrated interventions that collectively address 
worker safety, health, and well-being (Tamers, 2020). PPE training 
should address healthcare staff lived experiences and consider the 
incorporation of mindfulness and key organisational factors contrib-
uting to safety. Accordingly, the next phase of research will investigate 
(1) training in relation to the role of mindfulness in safe PPE perfor-
mance, (2) human factors and risk mitigation in safe PPE performance, 
and (3), the design, implementation, and evaluation of a mindfulness 
protocol integrated in the hand hygiene task. In relation to (3), pre and 
post measures of wellbeing and work-related stress would be obtained (i. 
e., assessing effects). 

Performance auditing and staff feedback should be used to identify 
gaps in practice. This aligns well with safety-II concepts (Hollnagel et al., 
2015). Staff wellness needs to be viewed as a ‘protective’ factor for safe 
IPC. The COVID-19 pandemic has had profound impacts on staff well-
being; in particular, social wellness, the management of the home-work 
interface and mental health. This in turn has implications for IPC 
training and practices. 

Funding 

This research was undertaken as part of the PPE Safe project funded 
by the Science Foundation Ireland (SFI), as part of the response to the 
Irish Government’s Rapid Response to the COVID 19 Pandemic. 

CRediT authorship contribution statement 

J. Cahill: Conceptualization, Methodology, Formal analysis, Inves-
tigation, Writing – original draft, Supervision, Project administration, 
Funding acquisition. A. Kay: Conceptualization, Methodology, Writing 
– review & editing, Investigation. V. Howard: Conceptualization, 
Methodology, Investigation. B. Mulcahy: Supervision, Project admin-
istration, Conceptualization, Methodology. M. Forde: Supervision, 
Writing – review & editing. S. George: Investigation, Writing – review & 
editing. E. Ziampra: Investigation. F. Duffy: Writing – review & editing. 

J. Cahill et al.                                                                                                                                                                                                                                   



Clinical Infection in Practice 14 (2022) 100142

5

G. Lacey: Writing – review & editing, Funding acquisition. F. Fitzpa-
trick: Conceptualization, Methodology, Writing – review & editing, 
Supervision, Project administration, Funding acquisition. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Acknowledgements 

We wish to thank the healthcare staff that participated in this study. 
We thank Professor Hilary Humphreys, Dept of Clinical Microbiology, 
Royal College of Surgeons in Ireland for reviewing the final draft of this 
manuscript. We are grateful to our project sponsors - Science Foundation 
Ireland (SFI Grant Number 20/COV/0111). 

References 

Apisarnthanarak, A., Damronglerd, P., Meesing, A., Rutjanawech, S., 
Khawcharoenporn, T., 2014. Impact of Physicians’ Mindfulness Attitudes toward 
Prevention of Catheter-Associated Urinary Tract Infection. Infect. Control Hosp. 
Epidemiol. 35 (9), 1198–1200. https://doi.org/10.1086/677642. 

Cahill, J., Cullen, P., Anwer, S., Wilson, S., Gaynor, K., 2021. Pilot Work Related Stress 
(WRS), Effects on Wellbeing (Including Mental Health) & Coping Methods. The Int. 
J. Aerospace Psychol., DOI: 10.1080/24721840.2020.1858714, https://www. 
tandfonline.com/doi/full/10.1080/24721840.2020.1858714? 
scroll=top&needAccess=true. Published online: 14 Jan 2021. 

Engel, G., 1977. The need for a new medical model: a challenge for biomedical science. 
Science 196, 126–129. 

Frost, D.W., Shah, R., Melvin, L., de Juana, M.G., MacMillan, T.E., Abdelhalim, T., 
Lai, A., Rawal, S., Cavalcanti, R.B., 2020. Principles for clinical care of patients with 
COVID-19 on medical units. CMAJ 192 (26), E720–E726. 

Gilmartin, H.M., 2016. Use hand cleaning to prompt mindfulness in clinic BMJ. 352, i13 
https://doi.org/10.1136/bmj.i13. 

Gilmartin, H., Goyal, A., Hamati, M.C., Mann, J., Saint, S., Chopra, V., 2017. Brief 
Mindfulness Practices for Healthcare Providers - A Systematic Literature Review. 
Am.J. Med. 130 (1219), e1–1219.e17. https://doi.org/10.1016/j. 
amjmed.2017.05.041. 

Gurses, A.P., Dietz, A.S., Nowakowski, E., Andonian, J., Schiffhauer, M., Billman, C., 
Abashian, A.M., Trexler, P., Osei, P., Benishek, L.E., Xie, A., Pronovost, P., Rosen, M. 
A., Maragakis, L.L., 2019. Human factors–based risk analysis to improve the safety of 
doffing enhanced personal protective equipment. Infect. Control Hosp. Epidemiol. 
40 (2), 178–186. 

Hall, L.H., Johnson, J., Watt, I., Tsipa, A., O’Connor, D.B., Harris, F., 2016. Healthcare 
Staff Wellbeing, Burnout, and Patient Safety: A Systematic Review. PLoS ONE 11 (7), 
e0159015. https://doi.org/10.1371/journal.pone.0159015. 

Hignett, S., Welsh, R., Banerjee, J., 2021. Human factors issues of working in personal 
protective equipment during the COVID-19 pandemic. Anaesthesia 76 (1), 134–135. 

Hollnagel, E., Wears, R.L., Braithwaite, J., 2015. From Safety-I to Safety-II: A White 
Paper. The Resilient Health Care Net: Published simultaneously by the University of 
Southern Denmark, University of Florida, USA, and Macquarie University, Australia. 
Available at https://www.england.nhs.uk/signuptosafety/wp-content/uploads/ 
sites/16/2015/10/safety-1-safety-2-whte-papr.pdf. 

Humphreys, H., Fitzpatrick, F., 2020 Jul 30. Airborne Transmission of Covid-19: 
Implications for Irish Hospitals. Ir. Med. J. 113 (7), 126. PMID: 32846080.  

Kiyoshi-Teo, H., Krein, S., Saint, S., 2013. Applying Mindful Evidence-Based Practice at 
the Bedside Using Catheter-Associated Urinary Tract Infection as a Model. Infect. 
Control Hosp. Epidemiol. 34 (10), 1099–1101. https://doi.org/10.1086/673147. 

Li, Y., Scherer, N., Felix, L., Kuper, H., 2021. Prevalence of depression, anxiety and post- 
traumatic stress disorder in health care workers during the COVID-19 pandemic: A 
systematic review and meta-analysis. PLoS One. Mar 10;16(3):e0246454. doi: 
10.1371/journal.pone.0246454. PMID: 33690641; PMCID: PMC7946321. 

Lindseth, A., Norberg, A., 2004. A phenomenological hermeneutical method for 
researching lived experience. Scand. J. Caring Sci. 18 (2), 145–153. 

Liu, Q., Luo, D., Haase, J.E., Guo, Q., Wang, X.Q., Liu, S., Xia, L., Liu, Z., Yang, J., 
Yang, B.X., 2020. The experiences of health-care providers during the COVID-19 
crisis in China: A qualitative study. The Lancet Global Health 8 (6), e790–e798. 
https://doi.org/10.1016/S2214-109X(20)30204-. 

McGlinchey, E., Hitch, C., Butter, S., McCaughey, L., Berry, E., Armour, C., 2021. 
Understanding the lived experiences of healthcare professionals during the COVID- 
19 pandemic: an interpretative phenomenological analysis. Eur. J. 
Psychotraumatology 12, 1. https://doi.org/10.1080/20008198.2021.1904700. 

Mumma, J.M., Durso, F.T., Ferguson, A.N., Gipson, C.L., Casanova, L., Erukunuakpor, K., 
Kraft, C.S., Walsh, V.L., Zimring, C., DuBose, J., Jacob, J.T., 2018. Centers for 
Disease Control and Prevention Epicenters Program, Division of Healthcare Quality 
Promotion, Human Factors Risk Analyses of a Doffing Protocol for Ebola-Level 
Personal Protective Equipment: Mapping Errors to Contamination. Clin. Infect. Dis. 
66 (6), 950–958. https://doi.org/10.1093/cid/cix957. 

Sim, M.R., 2020. The COVID-19 pandemic: major risks to healthcare and other workers 
on the front line. Occup. Environ. Med. 77 (5), 281–282. 

Smith, P.M., Oudyk, J., Potter, G., Mustard, C., 2020. The Association between the 
Perceived Adequacy of Workplace Infection Control Procedures and Personal 
Protective Equipment with Mental Health Symptoms: A Cross-sectional Survey of 
Canadian Health-care Workers during the COVID-19 Pandemic: Can. J. Psychiatry. 
Sep 21:706743720961729. doi: 10.1177/0706743720961729. 

Smith, P., 2020. Health-care workers lacking PPE suffer from more anxiety and 
depression. Available at: https://www.iwh.on.ca/iwh-in-media/conversation-2020- 
09-28. 

Tamers, S., 2020. Total worker health® is the future of worker safety, health, and well- 
being. Eur. J. Public Health 30 (Supplement_5). https://doi.org/10.1093/eurpub/ 
ckaa165.169. 

Villar, R.C., Nashwan, A.J., Mathew, R.G., Mohamed, A.S., Munirathinam, S., 
Abujaber, A.A., Al-Jabry, M.M., Shraim, M., 2021. The lived experiences of frontline 
nurses during the coronavirus disease 2019 (COVID-19) pandemic in Qatar: A 
qualitative study. Nurs. Open 8 (6), 3516–3526. 

World Health Organisation (WHO), 2010. WHO Healthy Workplace Framework and 
Model. Available at https://www.who.int/occupational_health/healthy_workplace_ 
framework.pdf. 

J. Cahill et al.                                                                                                                                                                                                                                   

https://doi.org/10.1086/677642
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0015
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0015
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0020
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0020
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0020
https://doi.org/10.1136/bmj.i13
https://doi.org/10.1016/j.amjmed.2017.05.041
https://doi.org/10.1016/j.amjmed.2017.05.041
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0035
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0035
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0035
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0035
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0035
https://doi.org/10.1371/journal.pone.0159015
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0045
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0045
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0055
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0055
https://doi.org/10.1086/673147
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0070
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0070
https://doi.org/10.1016/S2214-109X(20)30204-
https://doi.org/10.1080/20008198.2021.1904700
https://doi.org/10.1093/cid/cix957
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0090
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0090
https://doi.org/10.1093/eurpub/ckaa165.169
https://doi.org/10.1093/eurpub/ckaa165.169
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0110
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0110
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0110
http://refhub.elsevier.com/S2590-1702(22)00010-3/h0110

