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ABSTRACT

Background: Interventional radiographers have substantially con-
tributed to patient care during the pandemic by providing imaging
guidance during minimally invasive procedures. The aim of this re-
search is to quantify the impact of the pandemic on an interventional
radiographers’ wellbeing during the COVID-19 pandemic.

Methods: Ethical approval was obtained at the outset of this study.
An explanatory sequential mixed methods approach, using question-
naires and interviews, was used to explore and evaluate interventional
radiographers’ wellbeing; physical, mental and social. An electronic
self-administered questionnaire was administered to interventional ra-
diographers and a semi-structured interview was conducted on two
respondents.

Results: Responses were received from 40 interventional radiogra-
phers. Physical, mental and social wellbeing of interventional radiog-
raphers deteriorated since the onset of COVID-19. All forms of well-
being were negatively impacted during the pandemic with mental
wellbeing (82.5%) the most impacted, closely followed by physical
(75%) and social wellbeing (50%). Half of responding interventional
radiographers reported being “highly stressed” while working during
COVID-19. Physical activity levels decreased, caffeine consumption
increased and consumption of a healthy diet decreased. Almost all in-
terventional radiographers (95%) had anxiety about passing the virus
onto family or friends and 60% of noted a deterioration in relationship
with friends. Three key themes identified included the importance of
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teamwork, the physical demand and mental impacts of working in in-
terventional radiology during the pandemic.

Conclusions: The COVID-19 pandemic has had a negative effect
on interventional radiographers’ wellbeing. The implications of staff
having a diminished sense of wellbeing is that productivity is likely to
have been reduced and potentially related burnout can lead to illness.
This research highlights the need to focus on identifying methods of
addressing the shortcomings in support services and identifying the
specific needs of interventional radiographers to improve their wellbe-

ing.

RESUME

Contexte: Les radiographes d’intervention ont largement contribué
aux soins des patients pendant la pandémie en fournissant des conseils
d’imagerie pendant les procédures peu invasives. L’objectif de cette
recherche est de quantifier 'impact de la pandémie sur le bien-étre des
radiographes d’intervention pendant la pandémie de COVID-19.

Méthodologie: L’approbation éthique a été obtenue dés le début
de cette étude. Une approche séquentielle explicative de méthodes
mixtes, utilisant des questionnaires et des entretiens, a été utilisée
pour explorer et évaluer le bien-étre physique, mental et social des
radiographes interventionnels. Un questionnaire électronique auto-
administré a été administré aux radiographes d’intervention et un en-
tretien semi-structuré a été mené aupres de deux répondants.
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Résultats:  Des réponses ont été recues de 40 radiographes
d’intervention. Le bien-étre physique, mental et social des radio-
graphes d’intervention s’est détérioré depuis le début de la pandémie
de COVID-19. Toutes les formes de bien-étre ont été affectées néga-
tivement pendant la pandémie, le bien-étre mental (82,5 %) étant le
plus touché, suivi de prés par le bien-étre physique (75 %) et social
(50 %). La moitié des radiographes d’intervention ayant répondu a
'enquéte ont déclaré avoir été « tres stressés » en travaillant pendant la
pandémie. Le niveau d’activité physique a diminué, la consommation
de caféine a augmenté et la consommation d’une alimentation saine a
diminué. Presque tous les radiographes d’intervention (95 %) étaient
anxieux 4 I'idée de transmettre le virus a leur famille ou a leurs amis
et 60 % d’entre eux ont noté une détérioration de leurs relations avec

leurs amis. Trois themes clés ont été identifiés : 'importance du travail
en équipe, la demande physique et les impacts mentaux du travail en
radiologie interventionnelle pendant la pandémie.

Conclusion: La pandémie de COVID-19 a eu un effet négatif sur le
bien-étre des radiologues interventionnels. Les implications d’un per-
sonnel ayant un sentiment de bien-étre diminué sont que la productiv-
ité est susceptible d’avoir été réduite et que I'épuisement professionnel
potentiellement lié peut conduire 4 la maladie. Cette recherche met en
évidence la nécessité de se concentrer sur I'identification des méthodes
permettant de combler les lacunes des services de soutien et d’identifier
les besoins spécifiques des radiographes d’intervention pour améliorer
leur bien-étre.

Keywords: Interventional radiographer; COVID-19; Wellbeing; Radiology services; COVID-19 impact

Introduction

The first confirmed case of COVID-19 in Ireland was identi-
fied on February 29%, 2020, with the first death being reported
on March 11, 2020 [1]. Emerging studies have identified the
psychological and physical impact of the COVID19 pandemic
on frontline hospital staff in general [2-4]. Radiographers are
frontline healthcare professionals and have helped support the
optimal delivery of patient care during the COVID-19 pan-
demic [5]. Studies of radiographers have identified changes
to clinical working patterns, service delivery, personal protec-
tive equipment (PPE) shortages and an increase in workplace-
related stress amongst practising radiographers [5-7]. Interven-
tional radiographers are a subgroup of frontline highly trained
and skilled hospital staff who typically provide imaging to sup-
port minimally invasive procedures in highly pressured envi-
ronments.

Interventional radiology (IR) plays an essential role in the
management of acute sequelae of COVID-19. COVID-19 can
result in an infection of the airway cells caused by the SARS-
CoV-2 virus and this can lead severe systemic inflammation [8].
There is a recognised link between the SARS-CoV-2 infection
and changes to the vasculature and cardiovascular system. Due
to a combination of inflammation, platelet, and endothelial
dysfunction there has been a noted increase in the incidence of
cerebrovascular and general vascular events [8,9]. Such sequelae
include strokes requiring thrombectomies and blood clots re-
quiring catheter thrombolysis, both treatments offered within
IR [10,11].

Following the onset of the COVID-19 pandemic, inter-
ventional radiographer working patterns changed significantly.
Firstly, global IR workloads were subject to fluctuations as the
number of COVID-19 cases increased. Many elective proce-
dures were temporarily suspended to coincide with “waves”
(Fig. 1) or increases in the hospitalisation of COVID-19 posi-
tive patients [12]. On the other hand interventional radiogra-
phers needed to perform many emergency procedures as part of
the management of patients who had COVID-19 or suffered

from the after effects of the virus. For example, there was an in-
crease in the number of patients presenting with pulmonary
embolus (PE) post-COVID recovery who needed additional
treatment [13].

During the pandemic differences in the work practices of
interventional and general radiographers became more evident
than before [6,14]. Interventional radiographers were often in-
volved in the emergency treatment of patients with COVID-
19 who required intervention. This mandated the wearing of
full radiation protection shielding as well as personal protective
equipment (PPE) sometimes for substantial periods of time of-
ten with minimal comfort breaks. General radiographers were
typically not subjected to wearing lead aprons for such long pe-
riods of time as the acquisition of imaging studies did not ne-
cessitate wearing lead protection and took less time to perform
than IR procedures.

Evidence of the many ways in which the COVID-19 pan-
demic has affected all aspects of life is continuously being pub-
lished. Research has identified that pre-pandemic, radiogra-
phers and other healthcare professionals were suffering the ef-
fects of occupational stress, fatigue and burnout [15-17]. To
date the wellbeing amongst interventional radiographers dur-
ing the pandemic has not been assessed. This study seeks to ex-
plore the effects of working during the COVID-19 pandemic
by quantifying its impact on the wellbeing of interventional ra-
diographers in Ireland.

Methods

This research employed a sequential explanatory mixed
methods research design. A sequential explanatory approach
involves collecting quantitative data first and using the results
to help build a collection of qualitative data. Ethical approval
was obtained from the Social Research Ethics Committee Uni-
versity College Cork (CT-SREC-2020-29) and all the respon-
dents provided consent prior to participation in the question-
naire and interviews.
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Fig. 1. Graph illustrating the number of positive PCR cases (waves) in Ireland over time.

Eligible participants included all interventional radiogra-
phers who worked prior to and during the COVID-19 pan-
demic in any hospital in Ireland. Participants included those
who work in public, private and voluntary hospitals which were
the three hospital types providing IR services in Ireland. To fa-
cilitate participation a comprehensive list of hospitals with IR
suites, including cardiac catheterisation labs were collated using
an extensive web search and correspondence with local radiog-
raphers.

Questionnaire-based data collection

An electronic self-administered questionnaire (Google
Forms, Google LLC, Mountain View, CA) was used in the first
part of this study (See Supplementary Material). Recruitment
for the questionnaire was voluntary and the questionnaire link
was posted on social media (Facebook, Twitter and LinkedIn)
to target only interventional radiographers. Radiology Service
Managers were also emailed and asked to distribute the ques-
tionnaire among their interventional radiographers. A snow-
balling technique was also used as a method to recruit further
participants.

The questionnaire was piloted among two academic supervi-
sors, four radiographers and eight radiography students to test
for reliability and validity [18]. The questionnaire included a
total of forty-two questions, the majority being closed ques-
tions (n=36) with some open extended response items (n=06).
The final element in the questionnaire allowed participants to
volunteer to participate in an online interview. The response
timeframe for the questionnaire was four weeks (18" March
2021 tol5th April 2021; Fig. 1). A period of four weeks was
chosen since evidence suggests that this facilitates the inclusion
of >95% of participants who would be willing to respond [19].

Statistical analysis

Responses from the questionnaire were analysed using de-
scriptive statistics and represented in tables and figures. SPSS

Version 26 (IBM Inc, Armonk, NY) was used for statistical
analysis.

Interview-based data collection

A semi-structured interview was conducted by study re-
searchers which included two interventional radiographers.
One was a Basic Grade radiographer working in a private hos-
pital and the second was a Clinical Specialist Radiographer
working in a public hospital. Participants volunteered following
completion of the online questionnaire. Each participant was
assigned a number and asked to attend an online interview. An
interview guide was developed in accordance with the results of
the quantitative research and was reviewed by academic super-
visors. The interview guide began with some general questions
and used three themes identified as relevant from the question-
naire.

Participants were asked to complete a consent form in ad-
vance of the interview. Detail was given on the nature of the
study, the right to withdraw and the risk and benefits of tak-
ing part. Interviews took place on Microsoft Teams (Microsoft
Corp, Redmond, WA) and were recorded with the full knowl-
edge and consent of the participant. Once all the interviews
were audio recorded a process of transcription and analysis
commenced. In addressing validity, transcriptions and coding
were reviewed by an independent assessor.

Qualitative analysis

A five phase thematic analysis approach was used in the qual-
itative interview analysis [20]. Step one involved numbering
each line of the transcription and noting key ideas. The tran-
script was also anonymised at this point. The second step in-
volved the generation of initial codes. Coding was conducted
with the assistance of the software NVIVO 10 (QSR Interna-
tional, Doncaster, Australia). To establish the credibility of the
coding, inter-rater reliability was used. An alternative researcher
was asked to code the information and a discussion was had
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Table. 1

Participants’ characteristics, clinical experience and interventional radiology experience

Characteristic Groups Count (n) (%)
Clinical experience Less than 5 years 11 27.5%
5-9 years 7 17.5%
10-19 years 15 37.5%
20-29 years 6 15%
30-39 years 1 2.5%
Workplace setting Public 32 80%
Private 7 17.5%
Voluntary 1 2.5%
Professional Status Basic Grade 13 32.5%
Radiographer
Senior 14 35%
Radiographer
Clinical Specialist 13 32.5%
Interventional radiology experience Less than 2 years 10 25%
2-4 years 9 22.5%
5-9 years 7 17.5%
10-14 years 5 12.5%
15-19 years 5 12.5%
20-25 years 4 10%
Frequency working in interventional Daily 15 37.5%
radiology Weekly 16 40%
Monthly 9 22.5%

about any differences or similarities identified. The third step
involved defining and naming of interpretative codes and divid-
ing them into themes. The fourth step involved identifying pat-
terns across the data set and cross checking with themes. A the-
matic map was then generated (Table 2; Fig. 6). The final step
involved defining and naming themes. The themes were iden-
tified in the data set and grouped accordingly and quotes from
participants will accompany each theme in the research paper.
Data synthesis was the final step of this process and collated all
the pieces together from both the quantitative questionnaires
and qualitative interviews to provide key findings and conclu-
sions.

Results
Quantitative results

Participant’s characteristics

Forty participants completed the questionnaire over a period
of one month. Detailed data on clinical experience, workplace
setting, professional status are presented in Table 1.

Experience Pre-COVID-19

Prior to COVID-19, all interventional radiographers re-
ported liking working in IR with 100% (n=40) rating it greater
or equal to 6 out of 10 and 35% (n=14) giving ten out of
ten. Interventional radiographers identified “Enjoyable” (n=38,
95%) and “Rewarding” (n=37, 92%) as the two factors that
they strongly agreed with which described working in IR.

Experience during COVID-19

Interventional radiographers” opinion of work changed neg-
atively during the pandemic for 50% (n=20) respondents with

only 7.5% (n=3) noting a positive change in their opinion
of work. Interventional radiographers identified that work was
twice as “tiring” when compared with work pre-pandemic. In-
terventional radiographers identified “Tiring” (n=32, 80%)
and “High pressured” (n=28, 70%) as the two factors that they
strongly agreed with that described working in IR. Some 55%
(n=22) of interventional radiographers did not notice a sig-
nificant difference between the first and second waves of the
pandemic and similarly 57.5% (n=23) noted no difference be-
tween the third and preceding waves (Fig. 1).

The responses of the interventional radiographers regarding
wellbeing pre- and during COVID-19 is illustrated in Fig. 2.
The biggest difference seen is within mental wellbeing with
35% (n=14) of interventional radiographers being impacted
pre-COVID and 82.5% (n=33) during COVID-19. Interven-
tional radiographers reported being more stressed while work-
ing during COVID-19 with 50% (n=20) of respondent’s feel-
ing “highly stressed” (Fig. 3).

Work in Interventional Radiology

Pre-COVID the most common procedures identified by in-
terventional radiographers were insertion of access lines includ-
ing PICCs, port-a-caths and haemodialysis lines followed by
nephrostomies and peripheral angioplasty procedures. During
COVID-19 the most common procedures remained the same
as pre-COVID but with the rise of peripheral angioplasty and
embolization cases.

Interventional radiographers noted an increase in inci-
dence of cerebrovascular accidents (CVA) and other clotting
conditions relating to COVID-19. At sites where patients
could be treated for a CVA, 75% (n=30) of interventional
radiographers noted an increase in the number of related-
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procedures. In sites where there were cardiac interventional
services, 75% of interventional radiographers noted an in-
crease in patients presenting for treatments with myocardial
infarctions. 85% of participating radiographers reported an
increase in the presentations of IR-treated PE and a 45%
reported an increase in patients presenting with other non-
neurological/cardiac/pulmonary clotting disorders requiring
IR.

A small proportion of interventional radiographers (n=12,
30%) identified their working pattern as ‘irregular’, based on
their own interpretation, and of the remaining respondents
27.5% (n=11) noted an increase, 22.5% (n=9) noted a de-
crease and 20% (n==8) did not think there was any change to
their work patterns. Interventional radiographers attributed the
change in work pattern to several factors including icker pa-
tients” “increase in service demands” and “staffing issues” as having
a direct impact on the functionality of IR.

Six factors impacted interventional radiographers the most
while working with COVID-19 patients (Fig. 4). The dom-
inant factor that impacted interventional radiographers was
wearing lead rubber aprons and PPE for prolonged periods of
time, where 95% (n=38) reported that it had a significant im-
pact on them while working with COVID-19 patients.

Wellbeing

The wellbeing of interventional radiographers was affected
in a variety of ways and is illustrated in Fig. 5. Many interven-
tional radiographers had anxiety about passing the virus onto

family or friends (n=38, 95%). The majority were personally
fearful of getting the virus and becoming sick (n=34, 85%).
Similarly, 82.5% (n=33) felt occupational stress had a negative
impact on their mental wellbeing and 87.5% (n=35) felt social
isolation due to their occupation. Other factors that affected
their mental wellbeing included having “extremely vulnerable
partners,” “acting as a carer for elderly parents” and “witnessing
extremely ill patients struggling to breathe.”

Interventional radiographers did not identify any meaning-
ful change in their relationship with colleagues (n=23, 57.5%),
whereas a similar proportion identified an improvement (n=9,
22.5%) or deterioration (n=10, 20%) in their relationship with
colleagues. Conversely, 60% (n=24) of interventional radiog-
raphers noted a deterioration in relationship with friends with
40% (n=16) noting no change.

25% (n=10) of interventional radiographers agreed that
there was adequate support available. 45% (n=18) disagreed
and 30% (n=12) had no opinion. The majority of interven-
tional radiographers did not know what support was available
nor how to access it.

Qualitative interview results

As stated a Basic Grade and a Clinical Specialist Radiogra-
pher took part in the qualitative interviews. Three main themes
were identified (Fig. 6) and included 1) importance of team-
work, 2) physical demand of IR and 3) mental impact of IR.
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These themes were explored and informed by quotations from hardships that radiographers can experience when working in

participants (Table 2).

healthcare. In previous pandemics, healthcare workers were
noted to suffer “fear, anxiety, anger and frustration” [21]. Sev-
eral studies identified that high levels of fatigue were induced

Discussion by the requirements to take on additional workloads and work

Previous pandemics, such as the Severe Acute Respiratory longer hours [22] In some cases, approximately 10% of staff re-
Syndrome (SARS) outbreak of 2002, puts into context the ported experiencing post-traumatic stress due to the outbreak
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Table. 2

Summary of the key qualitative results

Themes

Sub Themes

Quotations

Importance of
Teamwork

Physical Demand

Mental Impact

Functionality of
Interventional
Radiology

Staff shortages

Shared experience

Increased workload

Lead aprons and

PPE

Physical aches,
pains and falls
‘Work/Life balance

“Didn’t necessarily get busier but more work involved in the patients that came down”

“Some days are busier than others. Its busy with code strokes but not busy due to less patients presenting
to hospital for treatment unless they have to”

“More cleaning, more consideration of transporting patients from wards”

“Pressure from staffing levels has been extremely difficult.”

“Fewer staff due to COVID-19 infections or self-isolation”

“The core principle of Interventional Radiology is team.”

A sense of camaraderie, that everyone’s going through the same thing at the moment.”

“Everybody just worked together as much as they could to get as much done as we could”

“I would say that the team and the camaraderie was important, like I felt that our radiology service
manager was exceptional. So that said, there was faith. You know everybody had faith in that
leadership”

“Namely stroke presentation and thrombectomies increased”

“Despite reducing elective [cases] the amount of acute vascular work had skyrocketed”

“More work involved in setting up the rooms and cleaning the rooms post procedure”

“Extra cleaning to be done afier every patient”

“There was many times where like we were fully in PPE for three hours including leads. I think that
was an extra demand which I don’t think that the other Radiographers would have experienced”
“If it is a particularly long procedure, you know it can get very claustrophobic”

At the end of the day, you're just not even mentally drained but physically drained as well.”

“We had two staff members fall during procedures due to fatigue and long periods of concentration”
“It’s well and good trying ro look for support, but like if you actually don’t have time ro get the support,
you know that’s very hard as well”

“With gyms closed, exercise became more challenging you know, So that that was a result of work and

Jfatigue and lockdown.”

"It became important to set yourself in routine even like sleep wise just to make sure that you can
Sfunction on a day to day basis”

Simply no time for friends outside of work”

Anxiety and Fear

“With the amount of work, we do and the type of patients we see like it does [take] a mental toll on

you, especially like when you see like patients coming back and they're just getting sicker and sicker.”

“Much more mentally fatigued in the second wave”

“Witnessing other staff members mental health suffer as a result of increase of workload, fear and
tiredness has been difficult”

As a carer for an elderly parent I worry about passing it to her”

Social Isolation

“You kind of almost become immune to the situation”

“Extremely vulnerable partner, found it very stressful and essentially lived apart”

“(Isolation) would have phased you at the start, your just used to it now and you just kind of get on

with it like the procedures and stuff; they have to be done. Patients have to get their care.

»

[23]. Pandemics have been noted to have detrimental effects
on healthcare workers, however the impact of the COVID-19
pandemic on healthcare workers has previously not been re-
ported. Given the scale of the pandemic and the requirements
for managing related sequalae within IR, it was important to
evaluate effects on radiographers working in specialist IR prac-
tice. Wellbeing is a concept that is diverse and can be influenced
by many factors. This current study on three key components of
the wellbeing of IR radiographers: physical; mental; and social.
This publication is the first to consider the experiences of Irish
radiographers working in IR during the COVID-19 pandemic.

Physical wellbeing

Interventional radiographers physical wellbeing may be
affected by persistent use of lead protection and the increased
requirements for cleaning, potentially making them susceptible
to musculoskeletal injuries (MSI). MSI has been reported as
one of the biggest causes of work-related illness and injury due

to physical workload [17]. Interpretation of our data suggests
that the physical wellbeing of interventional radiographers
was not notably affected pre-COVID. This is likely to be
due to working practices being suitably designed to maintain
physical wellbeing, for example regular breaks and appropriate
staff rotation. However, during the pandemic, interventional
radiographers predominately described work as “#iring” and
that changes in the functionality of IR and increases in physical
demands affected their ability to do their work. Cleaning was
identified as a challenge, particularly as IR suites can contain
multiple devices and equipment that can be difficult to clean
effectively [24]. Adopting strict infection control protocols
was essential in mitigating cross infection [25]. Literature has
shown examples of strict PPE protocols being adopted in IR,
such as adopting PPE requirements to correlate with risk level.
In many cases suspected and confirmed COVID-19 infection
cases required “full PPE” [26]. The nature of IR procedures
involves a “greater risk of acquiring and transmitting infection
due to the close patient contact, length of procedures and
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invasive patient care the service provides” [27]. This therefore
reinforced the need for staff to take substantial protective
measures at all times. Increases in cleaning frequencies and
the need for full PPE are likely to have resulted in increased
physical demands for interventional radiographers. This fea-
ture has also been reported by operating department personnel
working during the pandemic [28].

Over 80% of interventional radiographers identified a dete-
rioration in their physical wellbeing after the onset of the pan-
demic. Physical wellbeing was particularly affected as people
became more inactive, ate a poorer diet, consumed more caf-
feine, and suffered from more frequent musculoskeletal prob-
lems. Physical activity levels decreased among 45% participants
while 35% noted an increase in activity levels. This increase
may be due to the strong emphasis on physical activity dur-
ing lockdown periods. However, the closure of gyms due to
COVID-19 restrictions [29] and potentially a reluctance to
socialise may have contributed to a decrease in physical activ-
ity. International literature also identifies a decrease in physical
activity levels and subsequent increase in sedentary behaviour
during the pandemic [30].

Many interventional radiographers suffered from the phys-
ical demand of their job whilst working in IR suites. Wearing
PPE and lead shielding for prolonged periods of time was the
most significant factor identified by the participants. Research
has shown that wearing PPE for extended durations can have a
physiological burden on healthcare workers, sequalae include
headaches, fatigue, skin reactions and difficulty in breathing
[31-33]. The physiological burden of wearing lead aprons is
also likely to be compounded by the additional requirements
to wear PPE.

Mental wellbeing

It has been reported that in some cases a large number of
healthcare workers reported ‘burnout’ during the pandemic
[34,35]. Local feedback identified that “three out of four staff
met the definition for burnout” [36]. Within this context
‘burnout’ is likely to have been defined based on individual
definitions but more broadly ‘a work-related stress syndrome re-
sulting from chronic exposure to job stress’ [37]. Further studies
have suggested significant problems with depression and anx-
iety amongst staff occurred during the pandemic [38]. Early
reports on radiographer wellbeing during the initial stages of
the COVID-19 identified burnout among 40% of staff [39]. A
recent study from the United Kingdom identified that nearly
64% of staff experienced workplace related stress [6]. Within
this work ‘contracting the infection and perceived inadequacy of
PPE ‘were identified as two significant stressors. Similar find-
ings have been reported from studies involving radiographers
around the world [40-42].

During the COVID-19 pandemic, a large proportion of
interventional radiographers (83%) identified a deterioration
of their mental wellbeing. Interventional radiographers high-
lighted the fears and anxiety they had about getting the virus
and the mental toll that social isolation took. Interventional

radiographers identified heightened anxiety around seeing
patients who were acutely unwell from COVID-19. Research
has shown that some healthcare workers are presenting with
post-traumatic stress symptoms (PTSS) as a resule [43].
Frontline workers “represent a specific at-risk population for
post-traumatic symptoms” due to their interactions with sick
patients suggesting a significant impact on workers mental
wellbeing [43]. Social isolation was compounded by the
national lockdowns imposed but also by the nature of the
interventional radiographers occupation. Working within IR
during the pandemic required radiographers to be in close con-
tact with patients who had contracted COVID-19 for extended
periods of time. Fear of potential cross-infection to friends and
family is likely to have added to the issue of social isolation.
Occupational stress had a substantial effect on interventional
radiographers with 50% of them identifying themselves as
‘highly stressed’. The combination of emotional distress with
a high pressured role requiring high levels of concentration
resulted in a negative impact on interventional radiographers
mental wellbeing and could potentially lead to the onset of
“occupational diseases” [40]. Within IR, high levels of concen-
tration are often required to ensure that the real-time area of
interest remains within the field of view, this can often be over
extended periods due to the nature of the work. This highlights
the need for support services and “secondary care mental health
services” to deal with the significant burden that COVID-19
has had on interventional radiographers mental wellbeing [44].
Eighty percent of interventional radiographers noticed an
increase in their screen time and a decrease in the hours that
they slept each night. An increase in screen usage may be a re-
sult of a lack of opportunities for face-to-face social interactions.
Evidence supports the theory that screen usage and sleep are in-
trinsically linked as ‘blue light’ from screens can directly impact
on a person’s sleep hygiene and sleep quality [49,50]. A reduc-
tion in sleep can also have a detrimental effect on an individual’s
health in particular their mood and level of fatigue [51]. One
study identified that the majority of frontline worker had poor
sleep since the onset of the pandemic and over 60% suffered
from “sleep disruptions due to device use” [52]. Research has
shown that among healthcare workers, their “level of anxiety
were significantly associated with the levels of stress, which neg-
atively affected their sleep quality” [48]. Although a direct link
with screen time and IR practice was not a key aim or focus of
this research, as authors we feel it important to document these
findings. Such findings can provide useful comparators when
considering screen time / mobile device utilisation in general
and comparisons with other healthcare professions, including
radiographers working in other imaging modalities.

Social wellbeing

Interventional radiographers social wellbeing may be af-
fected as healthcare workers have identified periods of isolation
and fear due to the perceived threat that they may pose to the
general public due to the high-risk nature of the job [45,46].

Stigma among frontline staff was identified as having a direct
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impact on a person’s abilities to have social interactions [47]. A
study from Wuhan, China identified “anxiety, stress, and self-
efficacy” directly depended on their degree of social support and
quality of sleep [48].

Social wellbeing of interventional radiographers was im-
pacted by the onset of COVID-19 in two ways. Firstly, 60%
of interventional radiographers identified deterioration in rela-
tionships with their friends. Many frontline healthcare work-
ers including interventional radiographers were feared by the
general population for transmitting the virus to others. Re-
cent research carried out identified that a third of respondents
“avoided healthcare workers” for fear of infection, highlight-
ing the stigmatisation and social isolation that many faced
during the pandemic [53]. Secondly, interventional radiogra-
phers noted an improvement in their relationship with their
colleagues. This may be as a result of the shared experiences
between interventional radiographers within a team. This was
validated in the qualitative interviews; both participants spoke
of the importance of teamwork and the positive impact that
this had on their ability to do their work. Research has pre-
sented mixed experiences regarding improvements in multi-
disciplinary collaboration during COVID-19 [54]. Within the
study by Anjara et al. [54], participants described greater col-
laboration as one of the most significant developments arising
from COVID-19. Staff described feelings of working together
as one team and that they felt the need to pull together and
meet the challenges, i.e personal risks of contracting COVID-
19, and goals presented by the pandemic.

Impact of COVID-19

Health services in Ireland were significantly disrupted by
COVID-19. Some hospitals were more affected than others and
in unique ways. This is reflected in an even distribution of ex-
periences regarding changes to workload with a slight majority
(30%) noting that their workload was irregular. Public hospi-
tals primarily treated acutely unwell patients infected with the
SARS-CoV-2 virus. This was reflected in the responses from
interviewees as public hospitals dealt with more COVID-19
positive patients in their interventional services resulting in a
fluctuation in their elective services. Conversely, private hospi-
tals did not treat significant numbers of COVID-19 patients,
however their elective lists were still disrupted but not to the
same degrees as those in the public hospitals. This is reflected in
recent literature which acknowledges the fluctuations in work-
load and service delivery during the pandemic [55].

Recommendations

Key challenges to radiology departments that were identi-
fied included staffing shortages, functionality of IR and subse-
quent impact on interventional radiographers wellbeing. In or-
der to address these challenges, in the opinion of the authors’,
the following steps should be taken. Firstly, departments should
seek to mitigate this by ensuring optimum numbers of staff
are trained in IR to cover the service provided. Such training

numbers should also factor in likely staff absences from subse-
quent waves in the pandemic [56]. In addition, adequate breaks
should be given to staff during long procedures. Secondly, de-
partments should consider consistent communication, strong
leadership and specific strategies to minimise the amount of
work related stress particularly felt by interventional radiog-
raphers. Finally, ongoing education and departmental specific
training is needed to address wellbeing. A focus should be
put on wellbeing by designating a wellbeing officer / cham-
pion to proactively promote wellbeing among interventional
radiographers and encourage staff to take time to seek support
services.

Studies have reported occupational stress, fatigue and
burnout relating to the COVID-19 pandemic and those work-
ing in healthcare and across radiography in general [5-7]. For
future studies, it would be useful to conduct a comparison of
the adverse effects of the COVID-19 pandemic on radiogra-
phers working across the different imaging modalities.

Limitations

There is no comprehensive list of hospitals or departments
that provides interventional services which made it difficult in
identifying specific sites to target the questionnaire which re-
sulted in a reliance of interventional radiographers to pass on
the questionnaire among colleagues. A comprehensive list of
locations would be useful for future research as it would assist
in identifying specific cohorts of radiographers. It is widely ac-
knowledged that there will be differences in working practices
between public and private hospitals. Further, possibly differ-
ent, variations in terms of IR practice may have existed during
the COVID-19 pandemic but due to the relatively small sam-
ple size this would have been difficult to quantify from the sur-
vey findings. Such a comparison could be the focus of future
research.

There are currently 2,570 radiographers registered in Ire-
land according to the regulatory body (CORU). It was difficult
to identify an accurate response rate for this research as there
is no specific number of interventional radiographers in Ire-
land. It is difficult to quantify what proportion were involved
in the study. However, this sample is likely representative in
terms of a variety of clinical experience and professional status
and therefore the survey findings can be considered general-
isable. It should be noted that the number of interviewees in
the qualitative element of the study was two. Questions could
arise as to any potential biases that may have existed in the two
participants or the generalisability of their contributions. Our
study was mixed methods in design and sought interview re-
sponses to help enhance the quantitative data provided by the
40 questionnaires respondents. Sample size should be consid-
ered when interpreting findings from this study. It is also wor-
thy of note that a number of respondents had worked in IR for
less than four years. If the cohort in general had greater experi-
ence in IR then some of the pooled responses could have been
different.
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Terminology differences and internal definitions of partici-
pants must be a consideration when interpreting the results of
this study. A feature of our questionnaire was to allow partici-
pants to base responses on their own definitions of factors relat-
ing to working within the COVID-19 pandemic. If we had pre-
sented respondents with pre-defined definitions then this could
have resulted in some variability in the results.

Lastly, this study is subject to a degree of self-reporting bias
as participants were asked to volunteer to take part in the inter-
view element of the study. This study also incorporated some
recall bias as participants were asked to recall events and experi-
ences from over one year ago prior to the onset of COVID-19.
To minimise this risk in further research, a standardised ques-
tionnaire could be used as a methods of data collection.

Conclusion

This study quantifies the negative effect that the COVID-
19 pandemic had on the physical, mental and social wellbeing
of interventional radiographers. The reasons for these changes
were identified which can be used to focus future efforts to pre-
vent illness, prevent burnout and restore productivity. This re-
search highlights the need to monitor the wellbeing of interven-
tional radiographers and other health professionals. Further re-
search should seek to identify methods of addressing the short-
comings in support services and identifying the specific needs
of the interventional radiographers to improve their wellbeing.
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