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Introduction: The COVID-19 pandemic has had a global impact, including in health services, placing
health professionals under enormous tension, pressure, and stress. Professionals involved in the care,
diagnosis, and treatment of COVID-19-infected patients have been subject to emotional and physical
distress that can potentially enhance the development of occupational diseases. The aim of this study
was to assess the impact of the COVID-19 pandemic on the incidence of burnout among Portuguese
radiographers.
Methods: This was a cross-sectional, quantitative study. Burnout levels were estimated using the Mas-
lach Burnout Inventory-Human Services Survey, composed of 22 questions. Specific questions were
developed to characterize the socio-demographic situation and the impact of the pandemic on the
radiographers. Data were descriptively analyzed and ManneWhitney and KruskaleWallis tests were
used for correlation analysis.
Results: The study sample comprised 386 radiographers, 68.7% of whom where female and 31.3% male.
The mean sample age was 36.3 (±9.1) years. A total of 43.5% and 45.5% of subjects had a high level of
emotional exhaustion and depersonalization, respectively, and 59.8% experienced low personal accom-
plishment. Altogether, 23.3% of study participants were at high risk of burnout in the three dimensions
assessed and 77.2% in at least one.
Conclusion: Study results showed that radiographers were at high risk of developing burnout in the
COVID-19 pandemic setting. Health institutions should actively monitor these professional's mental
health and develop restorative strategies that enable their emotional wellbeing, preventing absenteeism
and increasing patients' quality of care.
Implications for practice: Burnout of health professionals has a strong impact on health services orga-
nization, resulting in increased absenteeism and error probability, frequent work delays, low productivity
and job satisfaction, inter- and intra-professional conflicts, high job turnover, high job quit, and
decreased quality of care perceived by users.
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Introduction

On March 2, 2020, with confirmation of the first COVID-19 case
in Portugal, the country had to quickly adjust to the pandemic
contingencies.1 Due to its high transmissibility and mortality in
certain risk groups,2 severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2), the etiological agent of COVID-19, posed new
challenges to health services: a) danger of service overload, limiting
their response capacity; and b) detrimental effects on health
served.
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Table 1
Cut-off values and categories of burnout subscales.13

Burnout dimension Category Cut-off score

Emotional Exhaustion
Score (0e54)

High �27
Moderate 19e26
Low 0e18

Depersonalization
Score (0e30)

High �10
Moderate 6e9
Low 0e5

Personal accomplishment
Score (0e48)

High �40
Moderate 34e39
Low 0e33
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professionals’ wellbeing due to work overload and increased
infection risk.3

Health professionals are in contact with COVID-19-infected pa-
tients, which adds tension and pressure at work. Some studies point
out stress as an important psychological exhaustion indicator.3,4

Literature review

According to the World Health Organization (WHO), 8096 in-
dividuals had SARS between November 8, 2002 and July 21, 2003,5

774 of whom died, resulting in a 9.6%mortality rate.6 A high level of
psychological stress was identified in health professionals caring
for patients during that outbreak, related to feelings of vulnera-
bility, concern for one's health and for the health of relatives and
friends, fear of being part of the virus chain of transmission, fear of
changes in the workplace, and feelings of isolation.7

The impact of the current COVID-19 pandemic is aggravated by
its global reach. Health professionals face a high risk of infection,
enhanced by other factors, such as lack of personal protective
equipment (PPE), work overload, and frustration due to inability to
reverse patients’ clinical condition. Additionally, health pro-
fessionals face some degree of stigma from the general population,
which regards them as a potential COVID-19 infection source.4,8

A recent study by the National School of Public Health, with the
participation of approximately 5300 health professionals, including
around 1000 Health and Care Professionals (HCP), revealed high
levels of anxiety as well as depression and emotional exhaustion
scores.9

The psychological impact on health professionals when dealing
with COVID-19 patients may lead to pathological conditions,8

including burnout.3,9 Radiographers are one of the professional
groups actively participating in these patients’ management.9

Burnout is a syndrome characterized by high emotional
exhaustion (EE), depersonalization (DP), and low personal
accomplishment (PA) resulting from professional activity.10 It
generally starts with emotional overload caused by everyday
events occurring in the workplace, which induce feelings of wear
off and energy loss. To cope with the emotional distress, health
professionals tend to adopt a set of attitudes that promote
emotional distance from patients, treating them with indifference
and depersonalization.10,11 This emotional turmoil is perceived by
the individual as failure in professional competence, leading to
reduced PA.10,11

The aim of this studywas to evaluate the impact of the COVID-19
pandemic on the incidence of burnout among Portuguese
radiographers.

Methods

This was a cross-sectional, quantitative study of the incidence of
burnout among radiographers during the COVID-19 pandemic.
Data was collected through an online questionnaire that was
disseminated to radiographers working in Portugal through pro-
fessional associations and social and digital platforms between
April 16 and 26, starting 45 days after confirmation of the first
COVID-19 case in Portugal.

The questionnaire was drawn up using Google Forms and the
data collected was anonymized. The cover page included infor-
mation about the study and ethical procedures, including informed
consent, assurance of participants' anonymity, and voluntary na-
ture of participation. The questionnaire was structured in three
parts. The first part retrieved sociodemographic data. The second
part retrieved data on the impact of the pandemic on radiogra-
phers: (1) changes in the workplace, (2) adaptation difficulties, (3)
conditions and strategies developed by institutions to facilitate
1119
adaptation, and (4) impact on subjects’ personal life. The third part
of the questionnaire consisted of the Portuguese version of the
Maslach Burnout Inventory-Human Services Survey (MBI-HSS),12

consisting of 22 items divided into three-dimensional subscales.
Participants were instructed to rate items using a 7-point Likert
scale (with zero meaning “never” and six meaning “every day”).11

Each dimension was classified as high, moderate, or low, accord-
ing to the final score and cut-off-values13 presented in Table 1.

Data were analyzed using SPSS-26 (IBM, USA). Quantitative var-
iables were described using measures of central tendency and
dispersion and qualitative variables through their absolute and
relative frequencies. An association analysis was performed between
scores obtained in each dimension and the remaining variables,
through the application of the non-parametric ManneWhitney and
KruskaleWallis tests, whenever appropriate, and using an a ¼ 0.05
significance level.
Results

A total of 386 participants answered the questionnaire, 265
(68.7%) of whom were female and 121 (31.3%) male. The mean
sample age was 36.3 (±9.1) years. Subjects’ sociodemographic
characteristics are depicted in Table 2.

Participants were asked to rate how well they adapted to
changes imposed by the pandemic on a 10-point Likert-type scale,
in which 1 was ‘very easy’ and 10 ‘very difficult’ to adapt. Difficulty
levels were rated an average of 6.45 and a median of 7. The insti-
tution played an important role in the implementation of new
working conditions, both regarding communication and compli-
mentary training. Participants were asked to rate some aspects
related to this using a 10-point scale, in which 1 corresponded to
‘weak’ and 10 to ‘excellent’ (Table 3).

The increased viral contagion introduced an additional concern
to health professionals, both due to the risk of acquiring the disease
and to the possibility of being a vehicle of virus spread. Using the
same 10-point scale, in which 1 meant ‘no fear’ and 10 ‘extreme
fear’, participants were asked about their fear of becoming infected
[x ¼ 7.4 (±2.0)] and transmitting the disease [x ¼ 8.9 (±1.7)], with
50.8% acknowledging an extreme fear of the latter. Additionally,149
(38.6%) professionals claimed to have at least one infected
coworker.

More than half of participants acknowledged always practicing
the recommended social distancing, with 10.4% being displaced
from their residence. Access to mental health support services was
residual (2.1%) among study participants. On average, subjects
dedicated 45.3 (±40.9) minutes per day looking for information
related to COVID-19.

Professional practice during the pandemic had no impact on the
self-esteem of 50.5% (n ¼ 195) of individuals and negatively
affected the self-esteem of 39.9% (n ¼ 154). Only 9.6% (n ¼ 37) of
participants had their self-esteem positively affected. For the
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majority, the pandemic had a detrimental impact on family (81.1%)
and social (87.3%) life. Following the recommended protective
measures, such as using a mask and complete PPE, affected the
professionalepatient relationship in 80.8% (n ¼ 312) of cases. A
total of 87.6% (n¼ 338) of subjects felt they had an active role in the
diagnosis/follow-up of COVID-19 patients, and 68.9% (n ¼ 266) felt
that their contribution was not more valued than before the
pandemic.

Burnout levels were determined for each MBI-HSS subscale. In
EE subscale, an average global score of 24.3 (±10.4) was obtained,
with 43.5% (n ¼ 168) of subjects displaying a high level of EE. In DP
subscale, an average global score of 8.9 (±5.1) was obtained, with
45.5% (n ¼ 175) of subjects presenting a high level of DP. In PA
subscale, an average global score of 31.5 (±6.7) was obtained, with
59.8% (n ¼ 231) of subjects showing a low level of PA (Table 4).
Noteworthy, 23.3% (n ¼ 90) of study participants showed a
maximum risk of burnout in all three evaluated dimensions.

Of the 386 study participants, 25.1% (n ¼ 97) displayed a high
risk of burnout in two of the three dimensions and 28.8% (n ¼ 111)
in only one dimension. Thus, 77.2% (n ¼ 298) of individuals scored
in at least one of the high-risk-of-burnout categories.

A significant difference was observed between genders
regarding EE (P ¼ 0.035) and PA (P ¼ 0.014), with females having
higher EE and lower PA scores. Participants under the age of 30 had
lower EE scores (P ¼ 0.047) and individuals over the age of 50 had
lower DP scores (P ¼ 0.003). Being divorced (P ¼ 0.037), having
children (P ¼ 0.016), and having 20e30 years of professional ac-
tivity (P ¼ 0.012) were conditions favoring higher EE scores. Sub-
jects withmore than 30 years of professional experience had higher
PA scores (P ¼ 0.008).

EE (P ¼ 0.029) and DP (P < 0.001) scores were significantly
higher and PA levels were significantly lower in subjects directly
working with infected patients compared to those who did not.

Individuals experiencing more difficulties in dealing with work
changes were found to have higher EE (P < 0.001) and DP
(P ¼ 0.001) scores.

Significantly lower EE and DP levels were observed in subjects
working in institutions promoting training excellence (P ¼ 0.039
and P ¼ 0.0039, respectively) and communication (P < 0.001 and
P ¼ 0.001, respectively) during this period. Lower EE and higher PA
scores were observed among individuals who considered that their
health institution had technical (P ¼ 0.003 and P ¼ 0.013, respec-
tively) and human (P¼ 0.001 and P¼ 0.002, respectively) resources
to meet the existing needs. Lower risk of burnout was reported in
the three dimensions in cases that the institution favored em-
ployee's safety, ensuring good radiological protection conditions
(P ¼ 0.040, P ¼ 0.031, and P ¼ 0.005 for EE, DP, and PA dimensions,
respectively) and providing PPE in quantity (P < 0.001, P ¼ 0.001,
and P ¼ 0.011 for EE, DP, and PA) and quality (P < 0.001, P ¼ 0.003,
and P ¼ 0.003 for EE, DP, and PA).

Individuals with greater fear of becoming infected had higher EE
(P < 0.001) and DP (P ¼ 0.002) scores. Individuals with greater fear
of transmitting the disease to family members or colleagues also
exhibited higher EE scores (P < 0.001).

Significantly higher EE/DP and lower PA scores were observed
among individuals who considered that work negatively affected
their self-esteem (P < 0.001, P < 0.001, and P¼ 0.004 for EE, DP, and
PA), family life (P < 0.001, P < 0.001, and P ¼ 0.038 for EE, DP, and
PA), or social life (P ¼ 0.002 and P ¼ 0.014 for EE and DP; PA not
statistically significant).

The perception that using the recommended protective mea-
sures impaired the relationship between radiographer and patient
aggravated EE (P ¼ 0.039) and DP (P ¼ 0.014) scores. Participants
who considered having an active role in themanagement of COVID-
19 patients had higher DP scores (P ¼ 0.031), while participants
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who considered that their role is currently more valued decreased
EE (P ¼ 0.041) and increased PA (P ¼ 0.002) scores.

Discussion

According to the Health Ministry,14 in 2018 the Portuguese Na-
tional Health System comprised 1537 radiographers, accounting for
19% of the total HCP group. Of these, 79% were female and 65% had
higher educational qualification (first degree).14 No data was
available regarding radiographers working in the private sector. A
total of 386 radiographers participated in the present study,
including professionals from the public and private sectors, 69% of
whom were female and approximately 84% had first-degree
qualification.

Although almost 85% of subjects directly worked with COVID-
19-infected patients, only two reported having been infected with
COVID-19. On June 19, the Portuguese national press reported that a
total of 3681 health professionals were infected with COVID-19.15

Of these, 113 belonged to the HCP group, representing around 3%
of health professionals infected. The fact that only two radiogra-
phers participating in this study were infected suggests that these
professionals use the appropriate protective equipment and adopt
the recommended standards for controlling the pandemic while
being exposed to the virus, resulting in a low rate of contagion
within this group.

Adopting rules to contain virus spread seems to be a factor
enhancing health professionals’ EE. The relationship between pa-
tients and health professionals is built on personal and emotional
contact.16 Rules of social exclusion, use of full PPE, and need to
minimize contacts to those strictly necessary were perceived by
more than 80% of participants as obstacles for establishing a posi-
tive relationship with patients and associated with increased EE
and DP experienced by radiographers. DP consists of a set of atti-
tudes developed by health professionals to acquire physical and
emotional distance from patients.10e12,16

Study results showed that 23.3% of radiographers are at high risk
of burnout in all dimensions considered and 78.8% in at least one. In
a previous study conducted by our group in 2019 which included
122 radiographers,17 approximately 14% were at high risk of
burnout in all dimensions and 68% in at least one. The present study
discloses a higher risk of burnout among these professionals,
possibly due to the particular pandemic situation.

Previous studies have shown that HCP represent a high-risk
group, with traditionally high burnout scores due to high stress
levels associated with their professional activity.16e20 In Portugal,
only a few studies have addressed burnout among radiographers.
The study by Videira and Ventura,18 involving radiographers
working in a tertiary hospital, found that around 55% of the 38
study participants reported increased work-related stress
throughout their professional life. The study byMelo19 showed that
approximately 51% of 72 radiographers perceived their work-
related stress levels as high. It also showed that 66.2% and 58%
had moderate-to-high EE and DP scores, respectively. In the PA
dimension, 33.8% of subjects displayed values classified as low.19

The study by Silva and Pereira17 found that 39.3% and 29.5% of in-
dividuals had high EE and DP, respectively. Low PA was also expe-
rienced by 48.4% of participants.17

Most subjects in the present study experienced difficulty in
adapting to changes and this had a positive association with
increased EE and DP. Difficulties in adapting to change lead to
feelings of lack of control, with studies showing a clear link be-
tween lack of control and burnout.7,16

The data collected showed that the risk of burnout decreases
when the institution provides quality training to professionals and
implements effective communication channels between medical



Table 4
Characterization of burnout dimensions.

Emotional Exhaustion (EE) Depersonalization (DP) Personal accomplishment (PA) Burnout risk

x 24.3
±10.4

x 8.9
±5.1

x 31.5
±6.7

Individuals with high EE and DP and
low PA n ¼ 90 (23.3%)

Low level n ¼ 118 (30.6%) Low level n ¼ 115 (29.8%) Low level n ¼ 231 (59.8%) Individuals with two elevated dimensions
n ¼ 97 (25.1%)

Moderate level n ¼ 100 (25.9%) Moderate level n ¼ 96 (24.9%) Moderate level n ¼ 114 (29.5%) Individuals with one elevated dimension
n ¼ 111 (28.8%)

High level n ¼ 168 (43.5%) High level n ¼ 175 (45.3%) High level n ¼ 41 (10.6%) Individuals with no elevated dimension
n ¼ 88 (22.8%)
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teammembers. Vulnerability and lack of control often result from a
lack of information. Preparing teams and promoting support be-
tween colleagues and managers and accurate communication of
procedures to face challenges are proven measures to reduce
mental health problems.20 Team leaders play a crucial role in this
matter, by providing encouragement, identifying difficulties,
fostering dialogue and good practices regarding the situation, and
supporting team members.3,20

Trusting that their institution has enough equipment and hu-
man resources to fight the pandemic contributes to EE reduction by
health professionals. Scarcity of equipment leads to less efficient
work organization. Shortage of professionals implies an increased
workload for the whole team, which in the literature is directly
related to increased psychological stress and burnout.3,10,16,20

Directly working with COVID-19 patients was shown to be
associated with an increased risk of burnout in the three di-
mensions considered. This is a new disease, with epidemic poten-
tial and fast transmission, for which health authorities were not
fully prepared.21 Only disease symptoms are currently treat-
able.4,8,22 In a study involving Canadian doctors during the SARS
outbreak, Grace and colleagues showed that individuals involved in
the direct care of infected patients reported greater psychological
distress compared to those not directly involved.23 The same study
indicated feelings of stigma due to professionals' occupational
exposure to the virus.23 In a study involving Chinese health pro-
fessionals during the COVID-19 pandemic, Lai and collaborators8

reported high levels of depression, anxiety, insomnia, and psy-
chological stress among health professionals directly involved in
these patients’ care.8

Health professionals fear not only for their health but also for
potentially being a vehicle of virus transmission to family and
friends.3,5,21,24 In the present study, fear of becoming infected and
transmitting the virus to family members was a factor positively
associated with EE.

In China, many health professionals became infected at the
beginning of the pandemic because there was not enough infor-
mation about the transmission process and hence appropriate PPE
was not used.4,25 Study participants who believed that their insti-
tution provided good-quality and sufficient PPE displayed lower EE
and DP and higher PA scores.

The need to keep COVID-19 patients isolated requires con-
ducting radiological examinations in places not originally prepared
for that. This is yet another source of concern for radiographers, as
shown in this study by a lower risk of burnout in all dimensions
among individuals who believed having good radioprotection
conditions in their institution.

Hospitalized patients require periodic imaging assessment to
monitor disease progression, with radiographers having a key role
in this setting. This is reflected in this study's results, as almost 88%
of subjects considered having an active role in the management of
COVID-19 patients. However, only 31% felt that their role within the
community was currently more valued.
1122
Professional activities with significant occupational exposure
have an impact on individuals’ professional and personal life. In
many cases, professionals feel stigmatized23 and discriminated
against by others.4,23,24 They often have to spend long periods
away from family and friends due to voluntary confinement.3,4,24

This study shows that professional practice during the COVID-19
pandemic negatively affected family and social life for more
than 80% of subjects, with associated EE and DP increase. Social
support is a preventive factor of burnout, with interaction with
family and friends playing a restorative role and contributing to
emotional balance.26 During the pandemic, radiographers were
deprived of this type of support, strongly associated with mental
health.24

Burnout problems evidenced by professionals have a strong
impact on health services organization. Evidence shows that they
result in increased absenteeism, frequent delays, low productivity
and job satisfaction, inter- and intra-professional conflicts, and
decreased quality of care perceived by users, among others.27,28

In the present study, only 2.1% of radiographers resorted to
psychological support. However, experts recommend regular
follow-up and monitoring of those who are in direct contact with
infected patients, monitoring anxiety, depression, and even suicidal
tendencies.4,21

Adoption of a set of strategies has the potential to decrease the
level of EE related to SARS-CoV-2 exposure and prevent harmful
effects that extend over time. One of the main stressors identified
in this study was the fear of becoming infected. On May 14, 2020,
the press reported that at least 100,000 health professionals were
infected with SARS-CoV-2 worldwide, 10% of which in Europe.29

This fear can be mitigated by identifying the main reasons why
health professionals get the disease and adopting measures to
minimize them. Wang and colleagues25 identified the scarcity
and inappropriate use of PPE, high exposure time to the virus,
high work intensity, and insufficient infection prevention and
control training as the main contagion causes among health
professionals.

Recommendations

Infection prevention and control committees can play a key role,
by providing clear, accurate, and timely information on how health
professionals should proceed to be able to return to their families
and on social strategies they can adopt at home to minimize
contagion risk.3

Having periodic meetings with team leaders to discuss the
problems that most concern radiographers and develop joint so-
lutions to tackle them represents an important inter-peer support
strategy.20

Defining multidisciplinary teams which include mental health
professionals responsible for accompanying professionals and
developing restorative strategies is key for prevention of mental
health issues.21,24,30
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Limitations

The main limitation of this study is its sample size. Even so, its
results can serve as an indicator of the current national situation
and should be analyzed jointly with data retrieved from other
health professionals.

Conclusions

This study's results point to a high risk of burnout among
radiographers, with almost 80% presenting a high score in at least
one of the dimensions assessed.

Results from this study highlight that the conditions provided by
health institutions are decisive in defining risk. Thus, a lower risk of
burnout among radiographers is associated with a higher invest-
ment in providing training on all aspects related to the pandemic,
developing channels and forms of effective communication, having
appropriate human resources and sufficient PPE quantity and qual-
ity, and privileging radiological protection even in adverse situations.

It is crucial that accountable entities monitor aspects related to
professionals’ mental health of radiographers and develop
emotional restorative strategies so that the risk of burnout does not
turn into long-term pathological processes.
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