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safety precautions (56.08+18.56%). Knowledge about COVID-19 prevention strategies differed

significantly across educational qualifications, F(3, 251) = 4.62, p=.004. Similarly, levels of

compliance with safety precautions differed across educational qualification (F[3, 251]=4.53,

p=.004) and years-in-practice (F[4, 250]=4.17, p=.003).

Conclusion: Participants’ adherence to standard COVID-19 precautions was low. The level of

professional qualification influenced participants’ knowledge and safe practices during the

pandemic. Upgrading the aseptic techniques and amenities in practice settings and broadening

the infectious diseases modules in the entry-level and continuous professional education may

improve radiographers’ response to COVID-19 and future pandemics.
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» Radiographers whose qualifications were lower than a bachelor’s degree had significantly
less knowledge of COVID-19 prevention.

+ Generally, radiographers had a positive attitude towards safe practices during the pandemic,
but inadequate education, standard operational guidelines and resources affected their level
of adherence.

- Apart from the shortage of personal protective equipment, poor infrastructural design and
inadequate hygienic facilities such as handwashing stations, running water and non-contact
hand sanitizer dispensers hampered adherence to COVID-19 precautions in low-resource
settings.
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Introduction

The outbreak of coronavirus disease (COVID-19) was
first reported in Wuhan, China on 8 December 2019
[1]. The disease spread so fast, and it was declared a
global pandemic by World Health Organization (WHO)
on 11 March 2020 [2]. The index case of COVID-19
was reported in Nigeria on 27 February 2020 [3]. As
of 27 January 2023, about 266,463 people have been
infected in Nigeria, including health care workers
(HCWs), and 3155 deaths have been reported in 36
states and the federal capital territory [4,5]. The Nigeria
Centre for Disease Control (NCDC) continues to report
new cases of COVID-19 [5]. The global easing of public
health measures coupled with the emergence of highly
mutated variants of the virus, such as the delta and
omicron variants will put the unsuspecting HCWs at
risk [6].

COVID-19 patients mostly present with respiratory
disorders which require a radiological investigation for
diagnosis [7]. Lung imaging is usually mandatory for
the assessment of disease severity and to guide clinical
management [8]. Radiographers are health care work-
ers who conduct radiological investigations such as
lung ultrasound, computed tomography of the lungs
and chest X-ray of COVID-19 patients. Radiographers
come in close contact with patients during positioning,
equipment manipulation, and while performing a
radiological investigation [9]. Their close contact with
the patients exposes them to this highly contagious
and infectious disease. Hence, radiographers are
among the professionals at risk of health care associ-
ated infection [9,10]. Moreover, there was a high
sociocultural-related COVID-19 vaccine hesitancy
among HCWs in West Africa [11-13], including radiog-
raphers in Ghana whose 40.7% were reported non-
compliant with vaccination [13].

The WHO and NCDC have recommended safe prac-
tices such as thorough and frequent handwashing with
soap and running water, use of alcohol-based hand
sanitizer, social distancing (at least 2 metres), avoiding
large gatherings, covering mouth and nose with a bent
elbow or tissue paper when coughing and sneezing,
restraint from touching the eyes, nose and mouth and
the use of facemask to minimize the spread of infec-
tions [7,14]. Additional safe practices for health care
workers include proper use of personal protective
equipment (PPE), disinfection of surfaces and fumiga-
tion of hospital premises [15].

This study was grounded on a public health
behavioural model - the health belief model proposes
that people are most likely to take preventative action
if they understand and perceive themselves to be

personally susceptible to a serious health threat and
the implication of risky behaviours far outweigh any
benefit [16]. We conceptualized that a higher COVID-19
knowledge among health care workers would lead to
a better perception of the threat, positive attitudinal
change, improve adherence to the safety recommen-
dations and mitigate the transmission of COVID-19
[15,17,18]. Disturbingly, a shortage of PPE has been
reported worldwide, especially in low-resource coun-
tries such as Nigeria [19]. It is uncertain whether the
safety recommendations are being adhered to by the
radiographers in Nigeria. Therefore, this study aimed
to assess the knowledge, attitude and adherence to
standard precautions among clinical radiographers in
Nigeria during the COVID-19 pandemic. The main
study hypothesis was that there will be no significant
difference in the knowledge of COVID-19 symptom-
atology, knowledge of preventive measures, attitude
to clinical practice and adherence to safety precautions
across educational levels, years-in-practice, practice
settings and regions among radiographers in Nigeria.

Materials and methods
Study design

A web-based, cross-sectional exploratory study was
conducted from 13 May to 11 June 2020. This approach
enabled the researchers to recruit a nationally repre-
sentative sample during the second wave of the pan-
demic when face-to-face administration of
questionnaires and access to remote areas was
unfeasible. The study participants were certified
radiographers in Nigeria. Ethical approval for the study
was obtained from the Human Research Ethics
Committee of the University of Nigeria Teaching
Hospital, Enugu, Nigeria (Reference number:
NHREC/05/01/2008B-FWA0000245-1RB00002323). There
are approximately 2000 registered radiographers in
Nigeria, according to data from the Radiographers
Registration Board of Nigeria (RRBN) [10]. The post hoc
sample size analysis using 255 participants showed a
5.75% margin of error and a 95% confidence interval.
Our sample-to-population ratio was = 1:7.84.

Instrument

The survey instrument comprised closed-ended ques-
tions. The 59-item questionnaire was divided into
seven sections. Section A (nine items) asked about the
most common symptoms of COVID-19, its transmission
and diagnosis. Section B (five items) asked about the
prevention and treatment of the disease. Section C



(7 items) inquired about the respondents’ attitudes
towards clinical practice during the COVID-19 pan-
demic. Section D (three items) asked questions about
the kinds of PPE and sanitation measures needed in
workplaces. Section E (six items) assessed the respon-
dents’ adherence to standard safe practice measures.
Section F (eight items) inquired about details of radi-
ography practices during COVID-19 and whether a
respondent had conducted a radiological investigation
for patients with COVID-19, the type of investigation,
the characteristics of such patients and their
co-morbidity. Section G (13 items) obtained demo-
graphic information including years in practice, age,
practice setting and sex. The instrument development
involved an in-depth literature review, a focus group
discussion among seven Nigerian radiographers
selected through maximum variation sampling, three
Delphi sessions involving a four-man expert validation
panel (a professor of radiography, a chief clinical
radiographer, an epidemiologist and an online survey
expert) and two weeks online piloting [20]. During
piloting, the participants were allowed to comment
on the questionnaire properties such as its length,
adequacy, relevance of content and clarity of language
[20]. The concerns raised were addressed before the
main survey. The internal consistency for sections A,
B, C and E was analysed by completing Cronbach’s
Alpha test on scores generated from 30 pilot-test par-
ticipants, a = a priori minimum value of 0.70.

Scoring of the Instrument

Each correct multiple-choice option in sections A, B
and E was scored one point, corresponding to maxi-
mum scores of 25, 20 and 10, respectively, which were
converted to percentages. Section C was a five-point
Likert scale: strongly agreed (5), agreed (4), neutral (3),
disagreed (2) and strongly disagreed (1) for positively
worded questions and reverse coded for negatively
worded questions. The total scores (range 7 to 35)
were converted to percentages [21,22]. Nominal vari-
ables, sections D, F and G were not scored.

Procedures for data collection

The procedure was adopted from a previous national
online survey among Nigerian physiotherapists [23].
An online, web-based questionnaire was prepared
using google form and made accessible using a web
link. The link was emailed to the relevant radiogra-
phers’ associations in Nigeria requesting that the sur-
vey link be forwarded via their membership emailing
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list. The questionnaire was also posted on Nigerian
radiographers’ social media platforms including
WhatsApp, Twitter, and Facebook. Additionally, email
was sent to practising radiographers, clinics, and diag-
nostic centres whose contacts were available to the
authors. The purpose of the study and an informed
consent form was attached to the first page of the
questionnaire, including an instruction to exit the sur-
vey if the participant had answered the questionnaire
in another forum. The participants either gave their
consent by ticking ‘yes’ before proceeding to the ques-
tions or declined consent by ticking 'no’ and exiting
the survey. Therefore, all the participants that com-
pleted the questionnaire gave their consent.
Additionally, the form was programmed to provide
instant appreciation messaging to the respondent and
cloud storage of data for easy accessibility and analysis.

Data analysis

Statistical Package for the Social Sciences (IBM SPSS,
Version 26) was used for data analysis. We completed
descriptive statistics using frequency (percentage) for
nominal and categorical data. Mean +standard devia-
tion was used to analyse the constructs: levels of
knowledge of symptoms (A), knowledge of prevention
(B), attitude (C) and adherence to standard practices
(E). Participants’ cumulative scores for sections A, B, C
and E (continuous variables) had no missing variables
or significant univariate outliers — determined by a
standardized Z-score greater than +3.29. The variables
met the assumptions of linearity assessed using scatter
plots, normality determined using Shapiro-Wilk test
and homoscedasticity tested using Levene’s test [24].
Therefore, parametric inferential statistical tests were
applied. Pearson’s correlation (r) was used to test the
levels of correlation among the constructs, while
one-way analysis of variance (ANOVA) was used to
identify any significant mean difference in the con-
structs across years-in-practice, levels of education,
regions, and practice settings. The test statistics were
considered significant at p<.05.

Results
Demographics

A total of 265 responses were received, however, only
255 responses were deemed complete and included
in the analysis. Their sociodemographic characteristics
were shown in Table 1. The radiographers were fairly
distributed across the six geopolitical zones of Nigeria.
They were mainly male radiographers (n=196, 76.9%),
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Table 1. Demographic characteristics of the survey partici-
pants (n=255).

Variables Total (%)
Sex
Male 196 (23.1)
Female 59 (76.9)
Age range (years)
20-29 66 (25.9)
30-39 110 (43.1)
40-49 48 (18.8)
50-59 20 (7.9)
> 60 11 (4.3)
Years-in-practice
1-10 171 (67.1)
11-20 54 (21.2)
21-30 19 (7.5)
31-40 8 (3.1)
41-50 3(1.1)
Educational qualification
Professional diploma 5(2.0)
Bachelor’s degree 160 (62.7)
Master’s degree 71 (27.8)
Doctor of philosophy 19 (7.5)
Region of practice
North Central 30 (11.8)
North East 19 (7.5)
North West 36 (14.1)
South East 48 (18.8)
South 48 (18.8)
South West 48 (18.8)
Not provided 26 (10.2)
Practice settings
Public hospital (tertiary) 68 (26.7)
Public hospital (secondary and primary) 72 (28.2)
Public diagnostic centre 47 (18.4)
Private hospital 64 (21.1)
Private diagnostic centre 2 (0.8)
Military hospital 2 (0.8)

Figure 1. Sex distribution of the participants (n=255).

aged between 30 and 39years (n=110, 43.1%), who
held a Bachelor of Radiography (n=160, 62.7%) and
had practised within one decade after graduation
(n=171, 67.1%). Figures 1 and 2 show the participants’

sex distribution and professional expertise, respectively.
Participants were above-average in their knowledge
of COVID-19 pathology (82.46 +8.67%), knowledge of
the prevention and treatment (93.43+7.11%), attitude
towards clinical practice (74.11+11.61%) and adher-
ence to standard precautions during the COVID-19
pandemic (56.08+18.56%). Table 2 shows the partici-
pants’ attitudes towards clinical practice during the
pandemic. More than half of the participants (58.5%)
were willing to provide clinical services during the
pandemic.

Knowledge of diagnosis, symptoms and
transmission of COVID-19

The participants (n=255, 100%) were aware of the
COVID-19 pandemic and the pathogenic organism
(n=254, 92.9%). Most of the participants (n=249,
97.7%) knew the accurate incubation period of
COVID-19, while others thought it was longer than
two weeks. Virtually all participants acknowledged that
asymptomatic carriers could be infectious (n=250,
98.0%). About half of the participants reported that
Reverse Transcription Polymerase Chain Reaction
(n=109, 42.8%) or serology (n=22, 8.6%) was the con-
firmatory test for COVID-19. However, 117 (45.9%)
choose either rapid test kits, sputum culture micros-
copy, or temperature check. Seven (2.7%) believed
there was no confirmatory test. Information on
COVID-19 symptoms and SARS-CoV-2 transmission
were shown in Table 3.

Knowledge of prevention and treatment of
CoVID-19

Some of these COVID-19 public health interventions
were supported by the participants: laboratory screen-
ing (n=166, 65.1%), quarantine (n=249, 97.6%), isola-
tion (n=248, 97.2%), city lockdown (n=245, 96.1%),
physical distancing (n=254, 99.6%), contact tracing
(n=245, 96.1%) and health education (n=224, 87.8%).
Other prevention strategies are shown in Table 3.
Though many participants (n=254, 98.0%) were aware
of the public health agency in charge of COVID-19
responses in Nigeria, only 158 (62.0%) had the agen-
cy’s emergency response contact. The respondents’
sources of COVID-19 information are shown in Figure 3.

Adherence to standard precautions in workplaces

Participants reported a paucity of PPE in their work-
places, with only 39 (15.3%) of them affirming a
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Table 2. Response percentage and median showing the attitude of the participants towards radiography practice during the

COVID-19 pandemic (n=255).

S.D D | A SA
Item (1) ) 3) (4) (5)
*You prefer to stay at home than go to work during this pandemic 224%  36.1% 15.6% 14.1% 11.8%
Your work environment exposes you to a higher risk of contracting COVID-19 1.2% 3.5% 9.4 % 404%  45.5%
You are willing to work in a COVID-19 isolation area or treat a confirmed COVID-19 case 82%  14.9% 21.2% 35.7% 20.0%
*Personal protection equipment is not necessary unless | am working with a confirmed COVID-19  52.9%  32.2% 2.7% 7.5% 4.7%
It is important to resist any attempt to touch one’s face while at workplace 19.2% 0.4% 0.8% 0.0% 79.6%
When the gloves are carefully removed, handwashing or alcohol-based sanitizer is still necessary — 21.6% 1.2% 0.4% 0.0% 76.8%
*Private radiology/diagnostic centres do not need to adopt crowd control measures during the 28.8%  34.9% 18.4% 15.7% 2.7%

COVID-19 pandemic

Notes: These are responses to the question ‘On a scale from 1 to 5: 1=strongly disagree (S.D), 2=disagree (D), 3 =indifference (I), 4=agree (A) and

5=strongly agree (S.A), what is your opinion on the following items?' * =

sufficient supply of all the required PPE. Many partic-
ipants reported that the following items were insuffi-
ciently supplied at their workplaces: shoe covers
(n=138, 54.1%), goggles or face shields (n=140, 54.9%),
mouth/nose masks (n=124, 48.6%), gloves (n=117,
43.1%) and infectious disease gown (n=117, 45.9%). A
few participants (n=4, 1.6%) were not supplied with
any PPE at all because their employers expected them
to provide it for themselves. However, materials for
hand hygiene: running water, soap, sink and hand san-
itizer were provided for most participants (n=192,
75.3%). Handwashing and/or alcohol hand rub before
and after procedures were among the standard recom-
mendations. However, 29 (11.4%) of the participants
did not comply, 20 (7.8%) were unsure, and the rest
complied. The majority 182 (71.4%) adhered to the full
recommendation of using alcohol hand rubs in addition
to frequent washing of hands under running soapy
water, for 20min or more. Fifty-three radiographers
(20.8%) worked in facilities without environmental dis-
infection practices, 136 (53.3%) practised in centres
that fumigated the premises or disinfected fomites via

items that were reverse coded during analysis.

surface cleaning, and the rest 66 (25.9%) worked in
centres that did both.

Radiography practice during COVID-19

Of the 255 participants, 96 (37.6%) worked in facilities
that attended to patients with COVID-19, and 44
(17.3%) had imaged confirmed cases. Out of the 44
radiographers, 27 (61.4%) attended to COVID-19
patients brought into the radiology unit, 6 (13.6%)
each imaged the patients in emergency and intensive
care units, while the rest worked with stable patients
in the isolation wards (n=5, 11.4%). Two participants
(4.5%) imaged COVID-19 patients who were under
15years of age, 11 (25.0%) imaged people between
16 and 30years, 22 (50.0%) imaged people between
31 to 45years, 25 (56.8%) imaged people between 46
and 60years, and others 19 (43.2%) imaged patients
above 60years of age. The comorbidities presented by
the patients include diabetes, hypertensive heart dis-
ease, chronic kidney and liver diseases and prostate
cancer, as was reported by 6 (13.6%) frontline
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Table 3. Participants’ responses on COVID-19 symptoms, transmission and hospital infection (n=255).

Items f (%)
The participants that endorsed these COVID-19 symptoms
Difficulty in breathing 245 (96.1)
Fever 252 (98.8)
Dry coughing 244 (9517
Itchy sore throat 229 (89.8)
Sneezing 203 (79.6)
Runny nose 98 (38.4)
Vomiting 39 (15.3)
The participants that endorsed these COVID-19 transmission means
Respiratory aerosol from infected persons 253 (99.2)

Direct contact with infected persons
Direct contact with infected objects
Touching one’s face with contaminated hands
Sexual intercourse with an affected person
The participants’ perceived COVID-19 most infectious material or part of the workplace

Hospital fomites 252 (98.8)
Disposals such as used gloves, face masks, or swabs 240 (94.1)
Isolation units 229 (89.8)
Seats in the waiting area 221 (86.7)
Equipment shared among patients such as vital sign devices and others® 221 (86.7)
Service desks 220 (86.3)
Hospital lavatory 164 (64.3)
The participants’ perceived preventive measures relevant to the hospital
Thorough handwashing with soap under running water 253 (99.2)
Regular use of alcohol-based hand sanitizer 250 (98.0)
Regular disinfection of frequently touched surfaces and equipment 250 (98.0)
Wearing personal protective equipment while in the hospital 249 (97.6)
Observing social distancing with colleagues 247 (96.9)
Periodic fumigation of the hospital premises especially the waiting areas 231 (90.6)
a0thers include patient trolley, X-ray cassette, ultrasound probe, examination bed and gowns.
Radio |
Television
Newspaper [
Sodial mecia |G
Workplace seminar || N
International webinar [Jli}
Religious or social gathering |
SMS from government agency [ R
Email or SMs from service providers || RS
0 50 100 150 200 250

Figure 3. Participants’ sources of COVID-19 information (n=255).

radiographers. The indications for imaging received by  Inferential statistics
this cohort were scans for the chest (n=43, 97.7%),
brain (n=14, 31.8%), spine (n=10, 22.7%) limbs (n=9,
20.5%), vascular (n=8, 18.2%), neurological (n=7, 15.9)

and abdominal scans (n=1, 2.3%). Imaging modalities

Results from the one-way ANOVA (Table 4) showed
that there was no significant difference in the partic-
ipants’ knowledge of diagnosis, symptoms and trans-

utilized were conventional X-ray (n=34, 77.3%), CT
(n=17, 38.6%), ultrasound (n=10, 22.7%), MRI (n=2,
4.5%), fluoroscopy (n=2, 4.5%) and ECG (n=1, 2.3).

mission of COVID-19 and their attitude to safe clinical
practice across years in practice, educational qualifi-
cations, practice settings and regions of practice. In



Table 4. ANOVA: differences in the knowledge of symptoms and
across selected demographic variables.
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preventive measures of COVID-19, attitude and safe practices

Knowledge of COVID-19 signs,

Knowledge of COVID-19

Attitude towards clinical practice Adherence to safe

Variable symptoms and testing preventive measures during the COVID-19 pandemic practice guidelines
Years-in-practice F(4, 250) = 1.48 F(4, 250) = 1.14 F(4, 250) = 0.28 F(4, 250) = 4.17
p=.209 p=.336 p=.891 p=.003*%
Educational qualification F(3, 251) = 2.10 F(3, 251) = 4.62 F(3, 251) = 0.66 F(3, 251) = 4.53
p=.101 p=.004* p=.577 p=.004*
Practice setting F(5, 249) = 0.54 F(5, 249) = 0.49 F(5, 249) = 0.15 F(5, 249) = 0.697
p=.749 p=.783 p=.981 p=.626
Practice region F(6, 248) = 1.26 F(6, 248) = 0.69 F(6, 248) = 0.38 F(6, 248) = 1.20
p=.276 p=.658 p=.889 p=.306

*F-statistics were significant at p <.05 level (two-tailed).

Table 5. Correlations between knowledge of symptoms and preventive measures of COVID-19, attitude and safe practices

(n=255).

Knowledge of COVID-19 Attitude towards clinical practice
preventive measures

Variable

Adherence to safe

during the COVID-19 pandemic  practice guidelines

Knowledge of COVID-19 signs, symptoms and testing
Knowledge of COVID-19 preventive measures
Attitude towards clinical practice during the COVID-19 pandemic

r=0.027, p=.666

r=-0.034, p=.589
r=0.022, p=.721

r=0.086, p=.173
r=-0.036, p=.563
r=-0.085, p=.175

terms of knowledge of preventive measures against
COVID-19 (F (3, 251) = 4.62, p=.004), the Tukey post
hoc test showed that participants with professional
diploma qualification had significantly lower knowl-
edge of COVID-19 prevention than their counterparts
with bachelor’s degree (mean difference [M.D] =
—11.59%, 95% Cl: —19.77%, —3.42%, p=.002), master’s
degree (M.D=-11.87%, 95% CI: —20.20%, —3.55%,
p=.002) and Doctor of Philosophy (M.D=-11.42%, 95%
Cl: —20.47%, —2.38%, p=.007).

Similarly, Table 4 shows that there was a significant
difference in the extent of the participants’ adherence
to standard precautions during the COVID-19 pan-
demic across the educational qualifications (F (3, 251)
= 4.53, p=.004) and years-in-practice (F (4, 250) = 4.17,
p=.003). The post hoc test showed that radiographers
with a Doctor of Philosophy degree adhered better to
safe practice guidelines than master’s degree holders
(M.D=15.72%, 95% Cl: 3.57%, 27.86%, p=.005). Those
who were under the first decade of practice reported
higher precautions than their counterparts within 11
to 20years in service (M.D=0.96%, 95% Cl: 0.19%,
1.74%, p=.007), there was no significant difference
between other pairs. Table 5 shows that there were
no significant correlations among the participants’
knowledge of pathology, prevention and treatment of
COVID-19, attitude towards clinical practice and adher-
ence to safe practices during the pandemic.

Discussion

The COVID-19 pandemic has dominated medical dis-
course since its onset in 2019. This study was

conducted to assess the state of knowledge and pre-
paredness of Nigerian radiographers during the peak
of COVID-19 community transmission in Nigeria.
Radiographers and other frontline HCWs are exposed
to higher risks of contracting the disease [1,25]. There
were concerted efforts by policymakers and agencies
of government to ensure that HCWs are protected
from the virus. An infected HCW can spread the infec-
tion to their colleagues, depleting the valuable human
resources in the sector and predisposing uninfected
health-seeking members of the community to iatro-
genic and nosocomial infections. The huge negative
impact of the pandemic on HCWs necessitates policy
actions such as continuous professional development,
entry-level radiography curriculum upgrade, installation
of minimal contact aseptic devices, provision of PPEs
and strategies for rapid profiling at the intake areas.

Our study revealed that the majority of radiogra-
phers are knowledgeable about the cause of COVID-19
infection, the mode of transmission and standard
methods of testing such as the polymerase chain reac-
tion (PCR) laboratory test. This outcome agrees with
the findings of Ogolodom and colleagues who posited
that the majority of Nigerian HCWs have knowledge
of the virus [17]. However, a few participants did not
know the confirmatory test for COVID-19. For example,
some thought that the temperature check was a con-
firmatory test for COVID-19. Thus, there is a need for
the relevant authorities to continue COVID-19 educa-
tion for HCWs through webinars, workshops, and short
courses. This outcome gives credence to the need for
continuous professional development for radiographers
who were expected to champion the dissemination of
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accurate information about the symptoms, modes of
transmission and prevention of the disease as HCWs.

Participants with a diploma in radiography had
lower knowledge of COVID-19 prevention than their
colleagues with higher qualifications. This finding is
important because HCWs are critical in breaking the
chain of transmission during pandemics. Health care
workers are expected to play informed roles in patient
care, public health enlightenment and protection of
themselves to curtail the chances of nosocomial infec-
tions. Previous studies suggested that knowledge of
COVID-19 symptomatology and its precautions is nec-
essary for modifying behavioural patterns and the
willingness of health care workers to perform their
clinical duties [17,26]. Professional literacy and com-
petence may depend on the level of educational qual-
ification [27]. Although COVID-19 is a novel disease,
HCWs with a broader knowledge of infectious disease
modules tend to understand the prevention strategies
better. This finding was similar to the result of an inter-
national COVID-19 literacy study among physiothera-
pists [26] and buttresses the clamour for the scrapping
of diploma programmes in radiography and upgrading
the entry-level benchmark to doctor of radiography
programme [28].

The majority of the participants had a positive atti-
tude towards radiography practice during the pan-
demic. They reported their willingness to practice
during the pandemic rather than staying at home.
The attitudes, fears and perceptions of Nigerian health
care workers in the COVID-19 pandemic have been
previously reported [17]. No specific study has
focussed especially on radiographers who make close
contact with patients during positioning, equipment
manipulation and actual carrying out of required
investigations.

Nonetheless, the lack of adequate PPE remains a
huge global challenge, due to shortages in supply and
rising demand globally [19]. Consequently, only 15.3%
of participants had a complete supply of PPEs.
Moreover, the majority of participants worked in set-
tings that lacked basic aseptic amenities such as
installed wash-hand basins, running tap water, disin-
fectant equipment, and consumables. The perceived
inadequacy of preventive measures in the face of the
relaxing government’s public health policy has height-
ened the fears of contracting the disease among HCWs
[17]. Similarly, Refeai and colleagues reported that
despite the inadequate provision of PPE to the HCWs
in Egypt, they showed a positive attitude towards prac-
tice during infectious disease outbreaks [18]. Priority
should be given to the hospital settings while distrib-
uting scarce infectious diseases intervention resources;

the regulatory agencies should ensure that clinics meet
basic amenities and procedural requirements.

Our study showed that Nigerian radiographers
engaged in the management of COVID-19-infected
patients in their practice settings. It has been estab-
lished that medical imaging plays a vital role in con-
firming the diagnosis in clinically suspected cases
[29] and the treatment of COVID-19 patients [7].
Imaging helps in the differential diagnosis between
COVID-19 and other viral respiratory illnesses which
may present with similar symptoms [30]. Our study
participants reported that the majority of referrals
were for chest imaging, of which chest radiography
and CT were the most common. On a few occasions,
lung ultrasound and MRI were requested. This sup-
ports the previous literature that chest radiography,
chest CT, lung ultrasound and MRI were common
imaging modalities in the evaluation of COVID-19
patients [31-33].

Radiographers in Nigeria were expected to adhere
to the WHO and NCDC recommended safe practices
to curtail COVID-19 transmission. Notwithstanding, we
found that the participants’ adherence to standard
COVID-19 precautions were low. The post hoc analysis
showed that radiographers with higher educational
qualifications and years of practice adhered better to
the safe practice guidelines. Radiographers with higher
qualifications and clinical experiences may have
acquired more knowledge and skills for practice in the
infectious disease era [34]. These findings suggest the
need for the incorporation of safe practice guidelines
against infectious diseases into radiography entry-level
education and continuous professional development.
Emphasis should be laid on competence with the use
of PPE including techniques for donning and doffing
the PPE. Barratt and colleagues reported that HCWs’
competence and familiarity with PPE were suboptimal
during COVID-19 and recommended PPE training pro-
grammes [15].

A major thrust of this study is to assess the impact
of education, years of experience, region and practice
setting on the knowledge and attitude of radiogra-
phers towards COVID-19 and their adherence to safe
practice protocols. Our study showed no significant
influence of the region and practice settings on the
set parameters. However, it was noted that radiogra-
phers with higher educational qualifications and more
years of practice showed a better understanding of
prevention strategies and adhered better to standard
precautions. The importance of this finding is that
public health education is necessary and effective in
creating awareness of the pandemic. However, improv-
ing prevention strategies and the capacity of



radiographers to continuously discharge their duties
without endangering themselves or patients will
require further professional training [25]. Since radiog-
raphers’ level of training and scope of practice, infra-
structural design and installed equipment differs
across countries and practice settings, low-resource
countries may be at higher risk of nosocomial and
iatrogenic infections [35]. It is therefore necessary that
national policies are tailored to bridge these gaps
[9,28,35].

There is no doubt that the practice settings, as well
as radiographers’ responsibilities and expectations, have
changed in the face of the pandemic. As noted by
Akudjedu and colleagues, the pandemic has created a
working environment, full of uncertainty and unex-
pected changes in organizational protocols and sched-
ules [36]. The associated increase in work-related stress
may require a better coping strategy. Previous studies
showed that epidemics can lead to the development
of new or worsening psychiatric symptoms such as
fear, anxiety, panic attacks and depression among
HCWs [37]. Adequate provision of PPEs and improved
infrastructure in hospitals and practice settings will
motivate radiographers to practise during COVID-19
and future pandemics. Therefore, we recommend a
consistent public health campaign to encourage and
sustain knowledge about the evolving variants of coro-
navirus among radiographers, through continuous train-
ing on the aspects of prevention and adherence to
established safety protocols. In the long term, these
experiences should be incorporated into curriculum
updates.

Limitation

The use of the non-probability sampling method
could limit the generalizability of the results of this
study due to the lack of randomization and the
potential for nonresponse bias. Moreover, similar to
most questionnaire-based studies, the authors can-
not vouch for the veracity of the responses. In this
case, there could be potential for social desirability
bias when radiographers were asked about their
adherence to COVID-19 standard precautions in
workplaces.

Conclusion

Nigerian radiographers had good knowledge of
COVID-19 symptoms, transmission, and prevention.
They also had a positive attitude towards clinical prac-
tice during the pandemic. However, adherence to
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standard precautions was low. Reported barriers
against safe clinical practices include scarcity of PPE
and poor sanitary installations in workplaces. Moreover,
the level of education was observed to influence par-
ticipants’ knowledge of COVID-19 pathology and their
adherence to standard precautions. Further training
on infectious diseases and an adequate supply of PPE
could improve the overall public health response to
the COVID-19 pandemic.
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