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ABSTRACT
The World Health Organization (WHO) declared Coronavirus disease 2019 (COVID-19) a pandemic on
March 11, 2020 and the global impact of this new epidemic is yet uncertain. Radiographers are among
the front line healthcare workers (HCWs) in tackling the impact of this pandemic. This is a prospective
observational study assessing the perception of radiographers on the impact of COVID-19 pandemic at
the Port Moresby General Hospital (PMGH) over a ten-month period (March 2020 to December 2020).
The personal experiences and observation of radiographers on the impact of COVID-19 pandemic in
the ten-month period were evaluated using a paper-based survey after obtaining ethical clearance. The
relevant information was recorded in Excel Spread sheet. The data was statistically analysed using
Microsoft Excel 2013. A total of 18 radiographers participated in the survey. All participants identified
personal protective equipment (PPE) being provided, with a majority (94.4%) identifying donning,
doffing and decontamination training were also provided. More than half (55.6%) of the participants
observed social distancing and reduced working staff as part of infection control and protection
measures. Specific training on how to handle and deal with COVID-19 infected patients was noted
among 66.7% of the participants. The perceived level of stress due to COVID-19 revealed 44.5% of the
participants being stressful. This study has demonstrated that although some radiographers have
experienced some level of stress in their line of work, there were no reported mental health
programmes provided during the COVID-19 pandemic at PMGH.
Keywords: Coronavirus disease, severe acute respiratory syndrome-coronavirus 2, COVID-19 impact,
radiographers, personal protective equipment, medical imaging, Papua New Guinea
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INTRODUCTION:

animals [1, 5]. A cluster of patients presented

Coronaviruses belong to a large family of

with cases of severe pneumonia of unknown

single-stranded

aetiology were first documented in Chinese city

ribonucleic

acid

(ssRNA)

viruses [1]. They are a group of zoonotic

of Wuhan in December 2019 [1-5].

viruses that cause illness ranging from the

The novel severe acute respiratory syndrome

common cold to severe respiratory diseases

coronavirus 2 (SARS- CoV-2) was confirmed

[2]. There are six coronavirus species which

as the pathogenic cause of these cases by the

are responsible for human disease; four of

World Health Organisation (WHO), and the

them (OC43-CoV, NL63-CoV, HKU1-CoV,

outbreak was then named coronavirus disease

229E-CoV) affect the respiratory system mildly

(COVID-19) [6].

causing symptoms of the common cold in

Many health experts believe that the new strain

people without any underlying disease [3]. The

of coronavirus (SARS- CoV-2) likely originated

other two species (SARS-CoV and MERS-CoV)

in bats or pangolins [7]. Although the

cause Severe Acute Respiratory Syndrome

transmission of coronaviruses from animals to

(SARS) and Middle East Respiratory Syndrome

humans is rare, this new strain likely came from

(MERS), respectively, have been associated

bats [5, 8], though other studies [5, 7] suggest

with a fatal illness in many cases [3]. Since

pangolins may be the origin. It is still unclear as

coronaviruses are widely distributed, their

to how exactly the virus first spread to humans

genetic material is constantly evolving due to

[1, 7]. Many of the initial cases had a common

recombination events, and they are also

exposure to the Huanan wholesale seafood

frequently

market that also traded live animals in Wuhan,

transmitted

between

different

species (e.g. human – animal interactions), the

a city in the Hubei province of China [5].

emergence of a new coronaviruses in a

It may have been from there that SARS-CoV-2

periodic pattern is possible to happen [3].

started to spread to humans [7]. Since then, the
virus has mostly spread through person-to-

MERS-CoV of 2012 was found to transmit from

person contact [5]. Finding effective ways to

dromedary camels to humans. SARS-CoV of

prevent the spread of SARS-CoV-2 remains a

2002 was found to transmit from civet cats to

global challenge. The Centres for Disease

humans. SARS spread rapidly in 2002–2003

Control and Prevention (CDC) recommend

[1-3, 4-5]. In 2002, the SARS-CoV originating in

washing the hands with soap and water for at

China had an 11% mortality rate, while in 2012

least 20 seconds per time or using hand

the MERS-CoV in Saudi Arabia had a mortality

sanitizers with at least 60% alcohol after

rate of 34%. Both viruses originated from wild

visiting public places [7].
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The WHO declared the outbreak as a health

and

emergency on January 30th, 2020 because of

Radiographers are among the HCWs front

the rapidly increasing number of cases and

liners in tackling the COVID-19 pandemic.

deaths associated with the virus globally [6].

Multiple evidence reported elsewhere [1, 3-4, 6,

On March 11, 2020, the WHO declared

12, 15-20] demonstrate that radiographers

COVID-19 a pandemic [7]. As of June 30, 2020

require proper training for dealing with such

there were 10,117,687 confirmed cases and

patients to reduce the impact of COVID-19 in

502,278 deaths in 216 countries, areas and

their line of work as health care professionals.

territories around the world [9]. Mostly affected

In Papua New Guinea (PNG), there were no

countries include; USA, Italy, Spain, Germany,

reported studies done to investigate the impact

China, France, Iran, UK, Switzerland and

of the COVID-19 pandemic on radiographers.

Turkey [10]. The WHO reported that the risk of

PNG is a developing country with a growing

developing COVID-19 is higher in older adults,

population of over seven million [21]. There are

people

health

twenty-two different provinces and the National

conditions, and for anyone in close contact with

Capital District (NCD) in four administrative

people who

such as

regions. The rural areas of PNG comprise a

healthcare workers (HCWs) [5, 7]. HCWs

higher population of 87.5% whilst only 12.5% of

deserve the right to decent, healthy and safe

the populations live in urban areas and about

working conditions in the context of COVID-19.

400,000 people (4.5%) live in the capital Port

Primary prevention of COVID-19 among HCWs

Moresby [21]. There are no published studies

should be based on risk assessment and

on

introduction of appropriate measures [11].

radiographers as front line HCWs in PNG.

with

underlying

chronic

have COVID-19,

psychological

the

impact

pressure

of

COVID-19

[13-14].

among

Provision of adequate personal protective
equipment (PPE) is of paramount importance

The major objective of this study was to

and is a critical component of infection control

prospectively

and prevention throughout the duration of

radiographers on the impact of COVID-19

COVID-19 pandemic [12].

pandemic at the Port Moresby General Hospital

assess

the

perception

of

(PMGH) over a ten-month period (March 2020
HCWs are among the frontlines of this global

to December 2020).

crisis. They have the substantial task of
diagnosing and treating an exponentially

METHODOLOGY:

growing number of acutely ill patients, often

This was a hospital based prospective

having to make critical decisions under physical

observational study conducted at the PMGH
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Radiology Department. The PMGH is the major

COVID-19 on staff well-being [3-4, 6, 17, 19].

public general, specialist and reference hospital

The data were recorded in Microsoft (MS)

in the National Capital District (NCD) and PNG

Excel Spreadsheets and analysed statistically

offering level 7 medical services. It is also the

using Excel Data Pack version 2013 [21-22].

teaching hospital for the School of Medicine
and Health Sciences (SMHS), University of

Exclusion criteria:

Papua New Guinea (UPNG).

Participants excluded from the study were

The personal experiences and observation of

those working in other specialised imaging

radiographers on the impact of COVID-19

modalities such as magnetic resonance

pandemic in the ten-month period were

imaging (MRI), mammography, ultrasound and

evaluated using a paper-based survey. Since

fluoroscopy and those radiographers that were

the number of radiographers present during the

contract workers during the pandemic. Included

study period was very small, convenience

in the study were those radiographers that

sampling technique was used [21]. A total of 20

have worked full time in general radiography,

radiographers participated in the study.

and other two imaging specialty including
mobile radiography and computed tomography

Pre-tested questionnaires comprising closeended

and

open-ended

questions

(CT) scan during the pandemic.

were

administered to the radiographers using both

Ethical approval for this study was granted by

quantitative and qualitative approach for data

the School of Medicine and Health Science

collection [23-24]. The questionnaire contains

Research and Ethics Committee (SMHS REC).

three sections. The demography of the

Written consent was granted by the Director of

radiographer; information collected include age

Medical Service at PMGH with the approval

of radiographers, gender, professional status

from the Head of Radiology Department.

and years of work experience.

Participation in the radiographer survey was
entirely voluntary.

In the other two sections variables collected the
radiographers experience and observations

RESULTS:

during the COVID-19 pandemic lockdown,

Of the 20 radiographers that participated in the

radiographers‟

COVID-19,

study, 18 of them responded to the survey with

infection control and

a response rate of 90%. Of the 18 respondents,

protection measures used at the facility, and

10 (55.6%) were female and 8 (44.4%) were

radiographers‟ perception on the impact of

male radiographers. Table 1 shows the

trainings

knowledge

provided,

of
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demographic distribution of all the respondents.

11.1% (n=2) being neutral. When asked

Of the total respondents, 88.9% (n=16) were

whether the facility has provided full training on

registered

general

how to deal with/handle COVID-19 patients

radiography with 11.1% (n=2) as registered

without getting COVID-19 infection, 66.7%

radiographers from other imaging specialties.

(n=12) said yes and 33.3% (n=6) said no.

The other results are presented in Table 1.

Concerning the well-being of participants, 5.6%

radiographers

in

(n=1) strongly agree that the facility has
Participants‟ response on COVID-19 in terms of

provided Mental Health Programmes on how to

infection control and protection measures;

manage work related stress regarding the

workshops and trainings; and well-being:

COVID-19 pandemic, 5.6% (n=1) agreed,

Table 2 provides detailed data on participants‟

33.3% (n=6) neutral, 50% (n=9) disagree and

response to survey. All (100%, n=18) of the

5.6% (n=1) strongly disagreeing. The other

participants strongly agreed that they are the

results are presented in Table 2.

front line HCWs in response to COVID-19; of

The free-text comments provided by the

which 55.6% (n=10) strongly agree that they

respondents were reviewed and two key

have a good understanding on how the COVID-

themes on PPE and workshops are presented

19 is transmitted with 33.3% (n=6) agree and

in Table 3.

Table 1: Demographic distribution of respondents.
Variables
Age group (years)
18 – 29
30 – 39
40 – 49
50 – 59
60+
Gender
Male
Female
Professional status
Resident Radiographers
Registered Radiographers in General
Radiography
Registered Radiographers Specialising
in Mobile and CT Radiography
Years of work experience
1 – 5 years
6 – 10 years
11 – 15 years
16 years and above

% (n)
16.7 (3)
50.0 (9)
5.6 (1)
22.2 (4)
5.6 (1)
44.4 (8)
55.6 (10)
0
88.9 (16)
11.1 (2)
27.8 (5)
27.8 (5)
11.1 (2)
33.3 (6)
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Table 2: Participants’ response to survey on the impact of COVID-19.
Statement/Question

Response, n (%)

1. Radiographer‟s knowledge on COVID-19
Strongly
Agree
Neutral Disagree
Strongly
agree
disagree
Radiographers are part of the
18 (100)
0 (0)
0 (0)
0 (0)
0 (0)
frontline Health Care Workers in
response to COVID-19.
I have a good understanding on
10 (55.6)
6 (33.3)
2 (11.1) 0 (0)
0 (0)
how the COVID-19 virus is
transmitted.
2. Perception of radiographers on infection, control protection measures and trainings
Yes
No
The facility has provided the following strategies as means of infection protection and control;
PPE (N95 mask, face shield)
18 (100)
0 (0)
Donning /doffing, decontamination
17 (94.4)
workshops/ trainings
Social distancing & reduced
10 (55.6)
working staff
Specific training on how to deal
with/handle COVID-19 patients
12 (66.7%)
Has the facility provided full training
on how to deal with/handle COVID19 patients without getting COVID- 12 (66.7)
19 infection?
3. Impact of COVID-19 on radiographers well-being
Strongly
agree
Fear of COVID-19 infection,
3 (16.7)
increased workload, changes in
work routine, and other changes in
department protocols has
contributed largely to my stress.
The facility has provided Mental
1 (5.6)
Health Programmes on how to
manage work related stress
regarding the COVID-19 pandemic.
I am confident to face similar
5 (27.8)
pandemic in future in my line of
work with my experience on this
current ongoing COVID-19
pandemic.
Very
stressful
What is your level of stress in
5 (27.8)
regard to the impact of COVID-19
pandemic on your work
performance?

1 (5.6)
8 (44.4)
6 (33.3%)
6 (33.3)
Agree

Neutral

Disagree

7 (38.9)

7 (38.9)

0 (0)

Strongly
disagree
1 (5.6)

1 (5.6)

6 (33.3)

9 (50)

1 (5.6)

7 (38.9)

1 (5.6)

5 (27.8)

0 (0)

Stressful

Neutral

3 (16.7)

9 (50)

Somewhat
stressful
0 (0)

Not stressful
at all
1 (5.6)
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Table 3: Participants’ free-text comments to survey addressing two themes on PPE and workshops.
Respondent ID Number
ID: 7, Registered Radiographer (RR7)
ID: 8, Registered Radiographer (RR8)

ID: 10, Registered Radiographer (RR10)
ID: 4, Registered Radiographer (RR4)

ID: 13, Registered Radiographer (RR13)
ID: 12, Registered Radiographer (RR12)

ID: 15, Registered Radiographer (RR15)

ID: 14, Registered Radiographer (RR14)

Respondents’ free-text comments
“The institution provided training/ workshop on PPE/
donning and doffing and visits from WHO personal as
well”
“The hospital initially provided adequate amount of
PPE to handle COVID-19 cases, but the workload was
too much and at times we did not have enough PPE
supply. Workshops were provided for proper donning
and doffing of PPE, so that was good”
“Not adequate PPE was provided as well as training to
prepare mentally”
“In regard to PPE we were not always fully given PPE,
there were times we did not have swipe to wipe our
equipment and other times communication was not
related properly. You might be handling a symptomatic
patient and not being told by the people who sent the
patient over so you close down the whole place for
infection control people to disinfect the whole place.
With training, we were reminded every day”
“A continuous in-house training or practice in terms of
PPE should/must be done, so staff members will be
confident and well prepared for COVID-19 cases”
“I think trainings on protection of personal from
infections should be done on routine basis to keep staff
and students plus patients vigilant on cross infection
prevention. PPE training here in Radiology was done
only once as far as I could remember. Workshops on
prep and post COVID counselling should be organized
for staff who have acquired the virus or also for all staff
to keep them mentally fit or to avoid episodes of
psychological stress or breakdown”
“No workshop training was conducted during and after
the pandemic. The pandemic has not really impacted
our department in a large way. Maybe in terms of reenforcing personal hygiene in the workplace then yes
that has changed. Otherwise everything is the same as
it was before the pandemic hit”
“There should be proper training involved in this
situation. Especially the Mental Health programmes”

radiographers who participated in this study
DISCUSSION:

were in the 30 to 39-year age group, which

To our knowledge, this is the first prospective

aligns with other studies [14, 17] reflective of an

study done since COVID-19 pandemic, and

effective health care workforce

has surveyed about 90% of the registered

predominance of females (55.6%) in the

radiographers on the perceived impact of

respondents [20].

with

a

COVID-19 at the PMGH. Half (50%) of all the
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Radiographers‟ knowledge and perception on

control and protection measures. These

COVID-19

findings are consistent with those reported

infection,

control

protection

measures and trainings:

elsewhere [1, 6, 16]. However, in contrast to

Results from the present study revealed that all

these findings, some radiographers in Gauteng

respondents

that

South Africa (SA) [4] indicated that the correct

radiographers are part of the frontline HCWs in

guidelines for donning and dofﬁng of PPE were

response to COVID-19 while more than half

not demonstrated in their departments noting

(55.6%) have a good understanding on how the

concerns for the proper wearing of the PPE

COVID-19 virus is transmitted. These findings

and its safety. Furthermore, a study in the

concur with studies done elsewhere [6, 15-17]

Republic

reflecting radiographers‟ knowledge on the

participants have not received adequate

importance of their role as key frontline HCWs

training concerning decontamination methods

and having a thorough understanding of

while another study by Yasin and colleagues

transmission, infection control and prevention

[19] reported radiographers facing significant

of COVID-19. All respondents (100%) in the

challenges with the additional cleaning and

present study identified PPE being provided,

decontamination routines that were required.

(100%)

are

aware

of

Cyprus

[3]

revealed

that

although at times „workload‟ (RR8) and
„communication‟ (RR4) affected the supply of

These differences could be attributed to limited

PPE. This finding supports the evidence that as

resource and training on COVID-19 infection

more COVID-19 patients were being admitted

control guidelines [12] and confirms the

during the pandemic period, enough manpower

evidence that radiology practices vary widely

would be required to meet the demands of

across different settings and among countries,

increased workload [12]. Furthermore, as the

often due to differences in both expert human

pandemic continues to spread globally, clear

and

communication with radiographers is necessary

Although few radiographers in the present

to ensure infection control [12], to safeguard

study reported that „not adequate PPE was

HCWs and to minimise unnecessary anxiety

provided as well as training to prepare them

and distress [15]. A majority (94.4%) of

mentally‟ (RR10) and „no workshop training

respondents in the present study identified

was conducted during and after the pandemic‟

donning, doffing and decontamination training

(RR15), specific training on how to handle and

were provided, while more than half (55.6%) of

deal with COVID-19 infected patients was

the participants observed social distancing and

noted

reduced working staff as part of infection

respondents.

physical

among

resource

availability

[18].

majority

(66.7%)

of

the

These

differences

in
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radiographers‟ perception could be attributed to

reported among radiographers in the Republic

the patterns of work changed during the

of Cyprus [3], Gauteng SA [4], United Kingdom

pandemic

diagnostic

[6], Ireland [15], Australia [16] and Ghana [17].

radiographers may perform mobile radiography

These findings suggest that radiographers at

[16] and may undergo these trainings while

PMGH experience workplace-related stress

other co-workers may be redeployed or re-

similar to their co-workers globally due to

assigned to other imaging modalities [12] due

COVID-19 pandemic and should be provided

to changes in work routine, and other changes

with occupational health services, mental

in department protocols.

health and psychosocial support, adequate

where

some

sanitation, hygiene and rest facilities to support
Impact of COVID-19 on radiographers‟ well-

them as front line HCWs [11].

being:

Further results in the present study reveal that

In terms of radiographers‟ well-being, more

a majority (66.7%) of the respondents were

than half (55.6%) of the respondents in the

confident to face similar pandemic in future in

present study reported that fear of COVID-19

their line of work with their experience on this

infection, increased workload, changes in work

current on-going COVID-19 pandemic. This

routine, and other changes in department

response

protocols contributed largely to their stress. The

„training/workshop on PPE, donning, doffing

perceived level of stress in regard to the impact

and visits from WHO personal‟ as commented

of COVID-19 pandemic on work performance

by a radiographer in the present study (RR7).

revealed that half (50%) of the respondents in

Similar to radiographer 7 (RR7), more

the present study were “neutral” while less than

radiographers commented on the need for

half (44.5%) of the respondents reported being

continued in-house training:

in the “very stressful” to “stressful” level. These

“A continuous in-house training or practice in

findings are consistent with studies done

terms of PPE should/must be done, so staff

elsewhere [12, 18-20] reporting that frontline

members will be confident and well prepared

HCWs like radiographers, who often had to

for COVID-19 cases.” (RR13)

take on the role of caring directly for patients

“I think trainings on protection of personal from

with COVID-19 were at a higher-level risk of

infections should be done on routine basis to

having severe mental health symptoms,

keep staff and students plus patients vigilant on

emotional/psychological dilemma, anxiety and

cross infection prevention. PPE training here in

workplace-related stress. Similar experiences

Radiology was done only once as far as I could

of workplace-related stress and anxiety were

remember.” (RR12)

could

be

attributed

to
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These findings suggest that to prepare

have acquired the virus or also for all staff to

radiographers for and respond to such

keep them mentally fit or to avoid episodes of

pandemic events in future, it is advocated by

psychological stress or breakdown.” (RR12)

the WHO to ensure appropriate and quality

“There should be proper training involved in

training and education are in place for all staff

this situation. Especially the Mental Health

[11-12, 25]. It is also important to note that

programmes” (RR14)

PMGH is the teaching hospital for the SMHS,

These findings show the importance of

UPNG

providing mental health programs which can

[21-22],

hence

highlighting

the

importance of academic institutions in raising

prevent

the pandemic readiness of students in terms of

psychological breakdowns in future pandemic

training [12]. Some potential solutions for

events [11, 19, 25]. Although radiographers are

student radiographers to enhance their training

highly resilient people who are used to dealing

may include virtual meetings for e-learning and

with

participation in remotely accessible research

situations,

opportunities, simulated daily radiographic

contracting COVID-19 [19] at the work place. It

exam sessions during protected education time

is however important to note that the

slots,

ensure

associated risk of infecting family, friends and

distancing while enabling preparation for

colleagues, isolation from family, childcare

delayed core exams, need for targeted support

struggles, economic struggles, misinformation

for students undertaking clinical placement,

and lack of information from COVID-19 [19]

and avoiding multiple radiographic procedures

among radiographers at PMGH were not

whenever feasible [20, 25].

reported in the present study.

reconfiguring

rotations

to

radiographers

difficult

and

they

from

experiencing

sometimes

were

traumatic

concerned

about

Interestingly, findings in the present study
revealed that more than half (55.6%) of the

Limitation of the study:

respondents “disagree” and “strongly disagree”

The primary limitation is the small sample size,

that the facility has provided mental health

which limits generalizability. The study only

programmes on how to manage work related

looked at the perception of radiographers on

stress regarding the COVID-19 pandemic.

the impact of COVID-19 within the general

Similar comments were echoed from some

radiography, mobile radiography and CT,

radiographers on the need for mental health

excluding other imaging modalities such as

training:

MRI,

“Workshops on prep and post COVID

fluoroscopy. A further limitation is the lack of

counselling should be organized for staff who

one or more reference groups of survey

mammography,

ultrasound

or
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participants other than radiographers (including

demonstrated

physicians from other specialties, radiologists,

radiographers have experienced some level of

nurses, and/or a general public outside the

stress in their line of work, there were no

healthcare environment), potentially allowing to

reported mental health programmes provided

better

during the COVID-19 pandemic at PMGH.

discriminate

findings

specific

to

that

although

some

radiographers from those (e.g. symptoms of
psychological distress) that might be shared by
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other groups [25]. Results may not be
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CONCLUSION:
The results of the present study revealed that
all participants (100%) identified personal
protective equipment (PPE) being provided,
with a majority (94.4%) identifying donning,
doffing and decontamination training were also
provided. More than half (55.6%) of the
participants observed social distancing and
reduced working staff as part of infection
control and protection measures. Specific
training on how to handle and deal with
COVID-19 infected patients was noted among
66.7% of the participants. The perceived level
of stress due to COVID-19 revealed 44.5% of
the participants being stressful. This study has
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