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ABSTRACT 

Introduction: The current coronavirus pandemic has impacted 
the healthcare sector significantly. Policies and practices had to be 
amended to ensure maximum safety for both patients and healthcare 
professionals, including radiographers. This led to negative impacts on 
the occupational wellbeing and mental health of radiographers. 

Purpose: The aim of this study was to fill the gap in knowledge about 
coronavirus-related anxiety and fear among diagnostic radiographers 
across South Africa in order to inform policy and practice so as to mit- 
igate the negative influence the coronavirus pandemic conditions has 
on the occupational wellbeing of diagnostic radiographers working on 
the frontline. 

Methodology: A quantitative, descriptive research design, using a 
cross-sectional approach, was employed. Two-hundred and forty-eight 
(n = 248) South African diagnostic radiographers working in the clin- 
ical setting during the current coronavirus pandemic were recruited 
through social media. Data pertaining to their coronavirus-related 
anxiety and fear were collected through a digital questionnaire com- 
prising three parts: demographics, coronavirus anxiety scale (CAS), 
and fear of coronavirus-19 scale (FCV-19S). 

Results: Most of the participants’ coronavirus anxiety scale scores are 
indicative of probable dysfunctional anxiety (69.8%). The participants 

had higher levels of coronavirus-related fear compared to anxiety. Anx- 
iety levels were dependent on biological sex. For all other demographic 
variables anxiety and fear levels were independent. 

Conclusion: Support strategies should be implemented to mitigate 
the negative impacts of a pandemic such as the coronavirus pandemic 
on the occupational wellbeing and mental health of diagnostic radio- 
graphers. More research in this area is recommended to inform future 
policy and workforce development as well as practice amendments. 

RÉSUMÉ
Introduction : La pandémie actuelle de coronavirus a eu un impact 
considérable sur le secteur des soins de santé. Les politiques et les pra- 
tiques ont dû être modifiées pour garantir une sécurité maximale aux 
patients et aux professionnels de la santé, y compris les radiographes. 
Cela a eu des répercussions négatives sur le bien-être professionnel et 
la santé mentale des radiographes. 

Objectif : L’objectif de cette étude était de combler le manque de con- 
naissances sur l’anxiété et la peur liées au coronavirus chez les radio- 
graphes de diagnostic en Afrique du Sud afin de guider les politiques et 
les pratiques de maniére à atténuer l’influence négative de la pandémie 
de coronavirus sur le bien-être professionnel des radiographes de diag- 
nostic travaillant en premiére ligne. 
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Méthodologie : Un plan de recherche quantitatif et descriptif, util- 
isant une approche transversale, a été utilisé. Deux cent quarante-huit 
(n = 248) radiographes de diagnostic sud-africains travaillant en milieu 
clinique pendant la pandémie actuelle de coronavirus ont été recrutés 
par le biais des médias sociaux. Les données relatives à leur anxiété
et à leur peur liées au coronavirus ont été recueillies par le biais d’un 
questionnaire numérique comprenant trois parties : données démo- 
graphiques, échelle d’anxiété liée au coronavirus (CAS) et échelle de 
peur du coronavirus-19 (FCV-19S). 

Résultats : Les scores de la plupart des participants à l’échelle d’anxiété
liée au coronavirus indiquent une anxiété dysfonctionnelle probable 

(69,8 %). Les participants présentaient des niveaux plus élevés de peur 
liée au coronavirus que d’anxiété. Les niveaux d’anxiété dépendaient 
du sexe biologique. Pour toutes les autres variables démographiques, 
les niveaux d’anxiété et de peur étaient indépendants. 

Conclusion : Des stratégies de soutien devraient être mises en œuvre 
pour atténuer les impacts négatifs d’une pandémie telle que celle du 
coronavirus sur le bien-être professionnel et la santé mentale des radio- 
graphes de diagnostic. Il est recommandé de poursuivre les recherches 
dans ce domaine afin d’éclairer les politiques futures et le développe- 
ment de la main-d’œuvre ainsi que les modifications de la pratique. 

Keywords: Novel coronavirus; COVID-19; Occupational stress; Workplace wellbeing; Personnel management 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Historically the world has grappled with many infectious epi-
demics, for example, Ebola, cholera, Zika, HIV/AIDS, H1N1
influenza, as well as severe acute respiratory syndrome (SARS),
which is caused by a type of coronavirus. However, South Africa
has not been affected previously, like other countries, with ref-
erence to respiratory system related pandemics [1] . The novel
coronavirus (also referred to as SARS-CoV-2) outbreak was de-
clared a global pandemic by the World Health Organization
(WHO) on 11 March 2020 [2] . Early cases of SARS-CoV-2
were identified in Wuhan, Hubei province, China in the latter
part of 2019 [3] . The SARS-CoV-2 leads to coronavirus disease
(COVID-19) that presents primarily as an atypical viral pneu-
monia, but clinical manifestations affecting other body systems
have also been reported [4–6] . 

In South Africa, a national state of disaster was declared on
15 March 2020 [7] . To mitigate the transmission of the SARS-
CoV-2 the South African government implemented a five-level
alert system, which is used to manage the gradual easing of the
lockdown, where alert level five is most restrictive and level one
the least restrictive. On 5 March 2020, South Africa had its first
confirmed case, when an individual returned from a skiing trip
in Italy [8] . The first wave peak of the current coronavirus pan-
demic was during epidemiological weeks 24 – 28 (early June
2020 to early July 2020); the peak of the second wave was dur-
ing epidemiological week 47 of 2020 through to week 1 of 2021
(mid-November 2020 to early January 2021) [9] . On 10 June
2021, the third wave commenced in some provinces in South
Africa [10] . The country is still grappling with the third wave
as at 27 July 2021 although there is evidence, according to the
acting minister of health, that some provinces have passed the
peak of the third wave [11] . In South Africa, the third wave is
dominated by the delta variant of the SARS-CoV-2, whilst the
alpha, beta and eta variants also contribute to the infections
[12] . The statistics available at 26 July 2021 indicate a 91%
recovery rate, 144 020 active cases, and 70 018 as the total cu-
mulative number of deaths [13] . Data from February 2021 for
healthcare professionals (HCPs) indicate that they have a three
to four times higher likelihood of contracting the SARS-CoV-2
R. van de Venter, R. Williams, C. Stindt et al. / Journal of Medic
and developing coronavirus disease (COVID-19). In February
2021 it was estimated that 40 000 HCPs in South Africa had
been infected by the novel coronavirus thus far; 6 473 had been
hospitalised, and 663 had succumbed to COVID-19 [14] . No
updated statistics could be found. These numbers may be much
higher as they do not include those of the third wave, which
some provinces technically entered into in mid-June 2021. 

The first phase of the COVID-19 vaccination programme
commenced in South Africa on 17 February 2021, during
which HCPs were vaccinated with the single-shot Johnson and
Johnson (J&J) vaccine as part of the Sisonke clinical trial [14] .
To date (26 July 2021), 6 613 704 vaccinations have been ad-
ministered to South Africans. South Africans receive either the
single dose J&J vaccine or the two-dose Pfizer vaccine [15] . 

Despite there being policies in place to mitigate the trans-
mission of the SARS-CoV-2 among HCPs, many felt at risk
of contracting the virus [16] . This also applied within a diag-
nostic radiography context. Literature globally and from the
African continent highlights numerous challenges pertaining to
changes in the workflow, working environments, policies, infec-
tion control practices, and personal hygiene and care. Some of
these challenges include increased workloads, exhaustion, pow-
erlessness, information overload, and the lack of personal pro-
tective equipment (PPE), as well as support and training to cope
with the burden associated with the coronavirus pandemic.
These challenges further complicate radiographers’ working
conditions. This makes for a very arduous and stressful envi-
ronment where radiographers have to provide optimal patient-
centred care whilst being mindful of mitigating and prevent-
ing cross-infections, optimising the limited resources available
to provide the required services, and reducing the probability
of suffering burnout [17–21] . The effect of this adapted work-
ing environment is increased occupational stress, anxiety and
fear as radiographers feel that they have very limited control of
the situation and challenges they face [17–19 , 22–23] . In terms
of the respective findings of studies in the Middle East, North
Africa and India (MENAIN) region [24] , Ghana [25] , and one
province in South Africa [26] radiographers were both very
anxious and fearful of the virus and its impact. Radiographers
al Imaging and Radiation Sciences 52 (2021) 586–594 587 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

were impacted negatively mentally, financially and physically,
which impacted on their performance at work and their liveli-
hood outside of the workplace. Some authors highlight that
these challenges are context-dependent and therefore different
settings may be impacted differently by these challenges and
variations thereof [23] . 

A South African study, which pertained to one of the nine
provinces of South Africa, was conducted among radiographers
[26] , but it was not specific to anxiety and fear associated with
the coronavirus pandemic. Hence, there is still very little South
African-related evidence, nationally, to inform policy and prac-
tice. The aim of this study was to fill the gap in knowledge about
coronavirus-related anxiety and fear among diagnostic radiog-
raphers across South Africa to inform policy and practice so
as to mitigate the negative influence the coronavirus pandemic
conditions has on the occupational wellbeing of frontline diag-
nostic radiographers. 

Methodology 

Ethics approval was obtained from the research ethics com-
mittee: human (REC-H) at the Nelson Mandela University.
Informed consent was obtained from each participant. Partic-
ipants did not have to provide details of their names so as to
ensure anonymity when completing the online questionnaire.
Participant identifiable information, such as email and IP ad-
dresses, was not retrieved in order to maintain privacy. Partici-
pation was voluntary, and participants could complete the ques-
tionnaire online at a time that suited them which enhanced au-
tonomy. The data were stored by the first author on a university
laptop in a password protected folder due to the optimal secu-
rity measures in place within the university network and which
is according to the university’s policy. Only the authors had ac-
cess to the data for analysis and reporting purposes. 

Research design 

A quantitative, descriptive research design, using a cross-
sectional approach, was used to determine and describe the
coronavirus-related anxiety and fear levels of South African di-
agnostic radiographers working in the clinical setting during
the pandemic. The association of the anxiety and fear levels
with the participants’ biological sex, years of clinical experi-
ence, and the province in which they worked during the on-
going pandemic, were also established. 

Target population sampling and sample size 

The target population for this study was all South African di-
agnostic radiographers that worked or were working in the clin-
ical environment during the coronavirus pandemic, from the
time that the national state of disaster was declared mid-March
2020 to March 2021, and were registered with the Health Pro-
fessions Council of South Africa (HPCSA) on either the com-
munity service or independent practice registers. There was
a total of 7584 (n = 7584) diagnostic radiographers on these
588 R. van de Venter, R. Williams, C. Stindt et al. / Journal of Medic
HPCSA registers (personal communication, HPCSA, 2021).
The required representative diagnostic radiographers’ sample
size, using Slovin’s formula with a 95% confidence interval and
5% margin of error, was 366 [27] . This method of sample size
determination was deemed appropriate since there was no liter-
ature pertaining to the target population’s coronavirus-related
anxiety and fear [27] . Only 248 (n = 248) diagnostic radiogra-
phers participated in the study instead of the required number
(n = 366). 

Participant recruitment 

A convenience, snowball sampling strategy was imple-
mented to recruit participants. This was justified since diagnos-
tic radiographers were already overburdened with work condi-
tions which may have resulted in their unavailability during the
data collection period. Therefore, using this sampling method
countered this concern as intended participants that were read-
ily available were targeted, with the assistance of other partici-
pants through word-of-mouth. This process also contributed to
randomisation since any diagnostic radiographer that was avail-
able during the data collection period could participate if they
were willing to. Each potential participant had an equal chance
of participating which ensured their right to self-determination
to participate was upheld [28] . Participants were recruited by
the first two authors. This was done by posting a link contain-
ing the participant information letter, informed consent form,
and questionnaire on their personal Facebook and LinkedIn
pages, the Society of Radiographers of South Africa’s (SORSA)
Facebook page, the Association of Radiographers of South
Africa’s (ARSA) Facebook page as well as sending the link using
WhatsApp to their personal professional networks. Data were
collected over a four-week period during February and March
2021. The link to the questionnaire was shared via social me-
dia once a week for the four-week period. This time period was
commensurate with the latter part of the second wave of the
coronavirus pandemic in South Africa. 

Data collection 

A digital questionnaire was used and hosted on Google
forms due to the ease of use, privacy and accessibility of the
software [29] . The questionnaire contained a preamble that ex-
plained the study to participants as well as what is expected of
them. Following the preamble was the informed consent form
which required participants to answer questions in this regard.
Only those that responded ‘yes’ were able to access the question-
naire. The questionnaire had three sections. Section A covered
three, closed-ended items related to demographics (biological
sex, years of clinical experience and the province in which each
participant was working during the coronavirus pandemic be-
tween March 2020 and March 2021); section B covered five
items regarding anxiety based on the coronavirus anxiety scale
(CAS); [30] and section C covered seven items related to aspects
of fear related to COVID-19 based on the fear of COVID-19
scale (FCV-19S) [31] . Sections B and C were five-point Lik-
al Imaging and Radiation Sciences 52 (2021) 586–594 



Table 1 
Confirmatory factor analysis (CFA) model fit. 

FACTOR PARAMETERS CMIN/DF GFI SRMR CFI RMSEA 

CAS All significant (p < 0.01) 3.611 0.970 0.019 0.986 0.103 
FCV-19S All significant (p < 0.01) 4.712 0.946 0.041 0.965 0.123 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ert scale type questions where participants could indicate their
level of agreement with each statement posed. The set-up of the
questionnaire precluded a participant from submitting more
than one completed submission. 

Data analysis 

Data were analysed by the third author, using IBM SPSS
Statistics 26. Descriptive statistical methods (mean, standard
deviations, range, distribution frequencies and percentages)
were employed to provide summative descriptions of the par-
ticipants’ coronavirus-related anxiety and fear levels. Inferential
statistics (confirmatory factor analysis, correlations, indepen-
dent sample t-tests and one-way ANOVAs) were performed to
determine whether there were relationships between the par-
ticipants’ anxiety and fear levels and their biological sex, years
of clinical experience and the province in which participants
work/worked during the coronavirus pandemic from March
2020 when a national state of disaster was declared to March
2021 [32] . To determine the participants COVID-19 related
anxiety, their responses were summated as they could select 1
to 5: (never = 1 and always = 5) per question and a minimum
score of 5 and a maximum score of 25. A CAS score of ≥ 9
represents probable dysfunctional coronavirus-related anxiety
[30] . To calculate the scores of participants’ fear levels from the
FCV-19S a total was obtained from strongly disagree scored 1
to strongly agree scored 5. A participant could thus core be-
tween 7 and 35. The higher their fear score, the greater their
fear of COVID-19 [31] . Results were considered statistically
significant when p < 0.05. 

Reliability and validity 

A pilot study was conducted with 20 participants (n = 20)
to ensure reliability and validity of the scales used and to deter-
mine whether the scales were applicable to the South African
radiography context. The results of the pilot study were not in-
cluded in the main study. Standardised scoring procedures were
used to analyse and interpret the results and the questionnaire
format and instructions were the same for all participants [33] .
The available Cronbach’s alpha scores for the CAS ( α = 0 . 92)
[30] and FCV-19S ( α = 0 . 82) [31] points to these scales be-
ing highly reliable. Our study yielded a similar Cronbach’s al-
pha score for the CAS ( α = 0.92) and a higher Cronbach’s al-
pha score for the FCV-19S ( α = 0 . 91) . To assess the validity of
each scale, confirmatory factor analysis (CFA) was performed.
The results of the CFAs are summarised in Table 1 . Accord-
ing to Hair et al. [34] , to assess model fit for CFAs, three to
four goodness of fit indices should be assessed, and all model
R. van de Venter, R. Williams, C. Stindt et al. / Journal of Medic
parameters should be statistically significant. The indices cho-
sen for this study, along with the criteria for adequate model
fit in parentheses, were based on the recommendations of Hair
et al. [34] which include a minimum discrepancy per degree
of freedom (CMIN/df ) ratio value < 5, goodness-of-fit index
(GFI) value > 0.90, standardised root-mean-square-residual
(SRMR) value < 0.07, comparative fit index (CFI) value >
0.90, and root-mean-square-error of approximation (RMSEA)
value < 0.08 for good model fit and < 0.1 for adequate
model fit. Based on the results, both factor structures for the
scales showed adequate model fit and were deemed to be valid
( Table 1 ). 

Results 

The optimal sample size for a representative sample of the
target population was 366 participants (n = 366) but 248 par-
ticipants (n = 248) completed the online questionnaire and it
was deemed a useable sample. According to Costello and Os-
borne (2005) [35] an adequate sample size can be determined
using a sample-to-item ratio of a minimum of 5-to-1. But, a ra-
tio of 20-to-1 is preferred. Considering the questionnaire used
in our study, sections B and C comprised 12 items that mea-
sured anxiety and fear. Using the criterion above the minimum
sample size should be between 60 and 240. Therefore, while
the sample size obtained was below the desired sample size cal-
culated for the specified statistical power, it is greater than the
guidelines provided by Costello and Osborne (2005) and was
therefore deemed adequate to use [35] . 

Table 2 presents demographic statistics. The majority of par-
ticipants were female 89.9% and had clinical experience be-
tween 0 and 11 years (23% with 0 – 5 years and 28.2% with 6
– 11 years). Over a third (34.3%) of the participants (85/248)
were from the Eastern Cape, and the next highest was 19.4%
from the Gauteng province (48/248). 

Coronavirus anxiety scale (CAS) 

The CAS comprised five items. Fig. 1 shows the distribution
of responses to the five items. It can be seen that the majority
of participants indicated that they never (20% – 38%), seldom
(16% – 22%) or sometimes (27% – 29%) experienced these
anxiety behaviours. The percentage of participants that indi-
cated that they experienced these anxiety behaviours often or
always comprised the remaining 15% – 30%. This indicates
that the participants did not perceive to frequently suffer from
the anxiety behaviours measured by the CAS. 

The summated scores for the CAS were determined. Accord-
ing to Lee [30] a CAS score of ≥ 9 indicates probable dysfunc-
al Imaging and Radiation Sciences 52 (2021) 586–594 589 



Fig. 1. Distribution of the CAS responses. 

Table 2 
Demographic statistics. 

BIOLOGICAL SEX N (%) 
. Female 223 (89.9%) 

Male 25 (10.1%) 

CLINICAL EXPERIENCE 
0 – 5 years 57 (23%) 
6 – 11 years 70 (28.2%) 
12 – 17 years 39 (15.7%) 
18 – 23 years 35 (14.1%) 
24 – 29 years 12 (4.8%) 
30 – 35 years 21 (8.5%) 
36 or more years 14 (5.6%) 

PROVINCE 
Eastern Cape 85 (34.3%) 
Free State 4 (1.6%) 
Gauteng 48 (19.4%) 
KwaZulu-Natal 38 (15.3%) 
Limpopo 12 (4.8%) 
Mpumalanga 17 (6.9%) 
North West 8 (3.2%) 
Northern Cape 4 (1.6%) 
Western Cape 32 (12.9%) 

 

 

 

 

 

 

Table 3 
Categorisation of CAS and FCV-19S scores. 

MEAN SD LOW (%) MEDIUM (%) HIGH (%) 

CAS 12.44 5.32 46.80% 37.90% 15.30% 

FCV-19S 22.72 6.86 19.80% 46.00% 34.30% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tional coronavirus-related anxiety. Our study results indicated
that 30.2% of all participants had a score of < 9, and 69.8%
had a score of ≥ 9. This means that the majority of the par-
ticipants had CAS scores indicative of probable dysfunctional
coronavirus-related anxiety. 

Fear of coronavirus-19 scale (FCV-19S) 

The FCV-19S comprised seven items. The distribution of
the participants’ responses to these items are summarised in
590 R. van de Venter, R. Williams, C. Stindt et al. / Journal of Medic
Fig. 2 . It can be seen that the distribution of responses to the
FCV-19S comprised mainly agree (13% – 35%) and strongly
agree (8% – 40%) for the majority of FCV-19S items. The dis-
tribution of responses indicated that more participants had a
higher degree of perceived fear of the coronavirus, relative to
the anxiety related to the coronavirus. 

The summated scores were determined for the CAS and
FCV-19S scales. The average CAS score for all the participants
was 12.44 (SD = 5.32). The average score for FCV-19S was
22.72 (SD = 6.86). As the two scales had different summated
score ranges, the scores were categorised into three categories:
low, medium, and high scores. The three category ranges for the
CAS were low (5 – 11.667), medium (11.667 – 18.333) and
high (18.333 – 25). For the FCV-19S the ranges for the three
categories were low (7 – 16.333); medium (16.333 – 25.666);
and high (25.666 – 35). This was done in order to facilitate the
comparison between the two scales. The categorised responses
are summarised in Table 3 . 

Relationship between coronavirus-related anxiety and fear 

To ascertain whether there was a statistically significant rela-
tionship between the anxiety and fear levels of participants re-
lated to the coronavirus, a Pearson’s correlation coefficient was
al Imaging and Radiation Sciences 52 (2021) 586–594 



Fig. 2. Distribution of the FCV-19S responses. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

calculated. A significant, strong positive relationship between
CAS and FCV-19S scores was found ( r = 0 . 703 , p = 0 . 000) . 

Associations between participants’ demographics and
coronavirus-related anxiety and fear levels 

Independent sample t-tests and one-way ANOVAs were per-
formed to establish whether there was any statistically signifi-
cant difference between the CAS and FCV-19S scores accord-
ing to biological sex, clinical experience, and province where the
respective participants worked or was working during March
2020 and March 2021 in South Africa. There were no statisti-
cally significant differences for clinical experience in either CAS
{F(4, 243) = 1.48, p = 0.209} or FCV-19S {F(4, 243) = 0.655,
p = 0.624} scores. Similarly, no statistically significant differ-
ences were found according to the province listed by the re-
spective participants within either CAS {F(6, 241) = 0.554,
p = 0.767} or FCV-19S {F(6, 241) = 0.736, p = 0.621}. 

However, there was a statistically significant difference in
terms of the CAS scores and the participants’ biological sex
(t = 2.278, df = 246, p = 0.024). It was found that
the female participants’ CAS score was significantly higher
(mean Female = 12.695, SD Female = 5.178) than the males
(mean Male = 10.16, SD Male = 6.101). Considering the partic-
ipants’ biological sex, relative to their coronavirus-related fear ,
no statistically significant difference in the FCV-19S scores and
the participants’ biological sex (t = 1.323, df = 246, p = 0.187)
was found. 

Discussion 

This study set out to determine the coronavirus-related anx-
iety and fear levels among South African diagnostic radiogra-
R. van de Venter, R. Williams, C. Stindt et al. / Journal of Medic
phers that worked in the clinical setting during the current
coronavirus pandemic. The time of participant recruitment and
data collection was during the latter part of the second wave
(February 2021 to March 2021) of the current pandemic. We
consider this time period to be a possible influencing factor on
the results since we appreciate that the findings may possibly
have been different if the data were collected at the start or dur-
ing the peak of the second wave of this pandemic. 

Literature highlights that infectious disease pandemics, in-
cluding the coronavirus pandemic, is a significant stressor for
all people globally. This can thus impact their wellbeing. These
pandemics can lead to depression, fear, anxiety, panic attacks,
somatic symptoms associated with distress, psychosis, exacerba-
tion or development of new psychiatric symptoms and suicidal-
ity [30 , 36–39] . Other aspects associated with pandemics, such
as crisis communication methods, misinformation and media
coverage concerning the coronavirus pandemic and COVID-
19, as well as lockdowns, restricted movement, limited free-
dom, being separated from significant others and friends, loss of
income and the fear associated with many uncertainties related
to what the future holds post-pandemic, which can impact peo-
ple’s mental health negatively [40–41] . The impacts associated
with the coronavirus pandemic conditions are no different in
the healthcare context and for healthcare professionals. Com-
pounding healthcare professionals lived experiences and occu-
pational stress during the coronavirus pandemic even further is
the many practice and policy changes and amendments, addi-
tional precautions that need to be put in place to provide quality
healthcare to patients, and ensuring that they take the necessary
precautions to protect themselves and others from contracting
the SARS-CoV-2 [42–43] . Considering the results of our study,
al Imaging and Radiation Sciences 52 (2021) 586–594 591 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

there appears to be some convergence with literature in that be-
ing exposed to information about the coronavirus and COVID-
19 may increase individuals’ fear and anxiety since the major-
ity of participants indicated agree or strongly agree (56.1%) in
terms of the FCV-19S item on the impact of being exposed to
information about the coronavirus through watching news and
coming across stories on social media. 

We also found that the participants had lower to medium
levels of coronavirus-related anxiety (46.8% low and 37.9%
medium) relative to the medium to higher levels of fear of the
coronavirus (46% medium and 34.3% high). Therefore, their
perception of fear of the coronavirus was greater than their per-
ception of coronavirus-related anxiety. This may be ascribed to
the CAS items relating to specific physiological responses to
anxiety such as feeling dizzy, lightheaded, or faint when read-
ing or listening to the news about the coronavirus and strug-
gling to fall or stay asleep because they were thinking about
the coronavirus, which may not have been experienced by all
participants as opposed to a more common and general feel-
ing of fear of the virus itself or the fear of losing one’s life to
COVID-19. Another plausible reason for this finding is that
the participants may not have recalled having the specific phys-
iological responses measured by the coronavirus anxiety scale
(CAS). Bakio ğlu et al. [44] describe anxiety as a future reaction
to a new situation or looming threat and fear as a present reac-
tion when experiencing a real or impending danger. Stress and
anxiety are associated with fear which in turn increases stress
and anxiety especially during a pandemic [45] . Although it is
thought that fear and anxiety are separate emotional states, an
overlap in the underlying behavioural mechanisms cannot be
excluded as anxiety is merely fear in an elaborate form [46] . An-
other probable explanation for the abovementioned finding of
the participants’ higher fear levels compared to their lower anx-
iety levels is that they were presently experiencing/living with
and through the threat posed by the coronavirus. They thus
may develop anxiety at a later stage due to the increasing levels
of stress and fear of working during the coronavirus pandemic.
This finding in our study relates to other studies regarding fear
and anxiety among radiographers globally, continentally and
nationally: radiographers have higher levels of fear of the coro-
navirus and the effects of it compared to anxiety towards the
coronavirus [24–26 , 39 , 47] . 

Although our study findings indicate that the participants
had lower coronavirus-related anxiety, as measured by the CAS,
indications have been found that the majority of the par-
ticipants in our study did have symptoms of probable dys-
functional coronavirus-related anxiety (69.8%). This is a com-
parable finding with that of similar studies involving pa-
tients, healthcare workers, and the general population in Ko-
rea, Turkey and India respectively [30 , 48–52] . Dysfunctional
anxiety is considered as the state in which individuals experi-
ence excessive and prolonged bouts of unease, fear and irra-
tional apprehension, which debilitate individuals’ normal func-
tioning and daily life [53] . This finding, and the conclusion re-
lated to higher levels of fear experienced by the participants dis-
cussed above, in relation to the definition of dysfunctional anx-
592 R. van de Venter, R. Williams, C. Stindt et al. / Journal of Medic
iety points to the increased likelihood that the participants in
our study were at risk of developing dysfunctional coronavirus-
related anxiety at a later stage. 

The strong positive relationship between CAS and FCV-
19S, which indicated that there is a strong correlation between
anxiety and fear of COVID-19 (r = 0.703, p = 0.000), fur-
ther substantiates the above conclusion related to the increased
risk of the participants developing dysfunctional coronavirus-
related anxiety. The strong positive relationship also indicates
that the participants in our study perceived some form of psy-
chological effect due to COVID-19. Findings akin to ours were
found in India (r = 0.47, p = 0.000) [51] and Turkey (r = 0.54,
p = 0.001) [54] 

Female participants in our study also had a significantly
higher CAS score relative to the male participants ( p = 0.024).
Similarly, results of studies in Turkey, [52 , 54] Eastern Eu-
rope, [39] and India [51] showed higher coronavirus-related
anxiety scores for female participants. However, the FCV-19S
scores showed no statistically significant difference between fe-
male and male participants ( p = 0.187). This finding is similar
to a study conducted among the radiology workforce in the
Middle East, North Africa and India, as it was found there was
no statistically significant association between FCV-19s and
participants’ biological sex [24] . 

The results of our study indicated that there were no sig-
nificant differences in the score for anxiety ( p = 0.209) and
fear ( p = 0.624) according to clinical experience, indicating
that experience did not have a significant effect on the percep-
tions of anxiety and fear of COVID-19. This is in keeping with
the literature. For example, in their respective studies Elashmi
et al. [24] and Hu et al. [55] documented no significant asso-
ciation between fear of the novel coronavirus and work expe-
rience. It was also shown in the findings in our study that the
province in which the participants worked during March 2020
and March 2021 did not affect their coronavirus-related anx-
iety ( p = 0.767) or fear ( p = 0.621). Elashmi et al. [24] also
found no statistically significant association between partici-
pants’ place of work and coronavirus-related anxiety. They did
however find a statistically significant association between par-
ticipants’ coronavirus-related fear levels and place of work. A
possible explanation for this dissimilar finding of Elashmi et al.
[24] relative to our study could be ascribed to the latter fo-
cussing on the province in which participants worked or were
working during the current coronavirus pandemic and not spe-
cific sectors of work as Elashmi et al. [24] did. This argument
can be upheld since various external factors can influence how
the coronavirus pandemic influences different people in differ-
ent settings [23] . 

Limitations 

The social media recruitment and timing of data collection
may have been possible limitations. The limited sizes of the re-
searchers’ social media networks and the platforms used may
have had a possible influence on the reach of potential partici-
pants, and subsequently the sample size. Collection of data was
al Imaging and Radiation Sciences 52 (2021) 586–594 
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done during the latter part of the second wave of the pandemic.
This may have contributed to not achieving the desired sample
size as potential participants may have been under pressure at
work whilst performing their duties at the frontline. Our study
did not explore possible factors that contributed to the partici-
pants’ coronavirus-related anxiety and fear . 

Conclusions and recommendations 

Participants experienced greater levels of coronavirus-related
fear relative to coronavirus-related anxiety. Most may be at in-
creased risk of developing anxiety due to the CAS score indicat-
ing probable dysfunctional anxiety for the majority of partici-
pants. A significant relationship between the participants’ fear
and anxiety contributes to the above conclusion. Although par-
ticipants’ biological sex had a statistically significant association
with their anxiety levels it was not significant in terms of their
fear levels. It was found that their anxiety and fear levels were in-
dependent from clinical experience and the province in which
they were working or had worked during the current coron-
avirus pandemic from February 2021 and March 2021, which
was commensurate with the latter part of the second wave of
the pandemic in South Africa. 

Given the findings it therefore becomes imperative to de-
velop support strategies to mitigate the negative impacts of
a pandemic, such as the coronavirus pandemic on the occu-
pational wellbeing and mental health of radiographers. These
support mechanisms could include effective, regular, controlled
communication regarding a disease such as COVID-19; es-
tablishing and encouraging participation in employee wellness
programmes or debriefing sessions; education and training re-
garding recognising the signs and symptoms of stress, fear, anx-
iety and psychological disorders, as well as how to adopt healthy
coping mechanisms; and implementing a regular screening for
mental wellness to prompt timeous intervention. The findings
of our work contribute to understanding the impact of the
coronavirus pandemic on South African diagnostic radiogra-
phers. Our findings could be used in policy development and
practice amendment to inform workforce development. 

Future research endeavours, in similar situations, should in-
vestigate radiographers’ anxiety and fear longitudinally. A qual-
itative exploration of radiographers’ experiences to understand
possible reasons for their anxiety and fear is also recommended.
A systematic review and meta-analysis of radiographers’ anxiety,
fear and related conditions globally should also be considered
to get a more holistic perspective about the phenomenon. 
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