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ABSTRACT

COVID-19 virus disease is an infectious disease caused by SARS-Cov-2 virus, as the diagnostic imaging department play a
remarkable role in detecting and diagnosing of COVID-19 in early stages, therefore, medical imaging workers should be
aware of infection control guidelines to prevent the transmission of the disease. A cross-sectional descriptive study survey
design was conducted from July 15, 2020 to September 15, 2020, in diagnostic imaging departments in Palestine, aimed to
evaluate the impact of COVID-19 pandemic on medical imaging workers; in terms of infection sources, awareness and
commitment to relevant safety guidelines. From a 205 valid responses, there was 54.5% governmental, 27.2% private, and
18.3% from NGOs sector. Female were 26.8% and 81.9% holding BA degree, about 41.2% are less than five years of
experience. 36.1% had a previous positive COVID-19 result, of them there was 61.6% due to nosocomial infection. Only
63.2% were confidence of their hospital preparedness for COVID-19, 65.1% felt that their department is capable of dealing
with COVID-19 patients, 43.3% revealed that they had training on handling COVID-19 patients, 58.7% reported that self-
reading was their source of information about COVID-19, inadequate training or knowledge about hand hygiene and proper
use of PPE was noted. Our findings emphasize the vital need of expanded COVID-19 pandemic training for medical imaging
workers, as well as related protective measures.
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Coronavirusdisease (COVID-19)isaninfectious negative rate and the long time for results to show up
disease caused by the Severe Acute Respiratory with respect to the need for rapid decision-making
Coronavirus 2 (SARS-Cov-2) that was first discovered  for patients with clinically noticeable pneumonia (Ai
in December, 2019, in Wuhan, China. In March, et al., 2020; Fang et al., 2020; Li et al., 2020; Yang
2020 World Health Organization (WHO) declared et al., 2020; Diao et al., 2020). Rapid Diagnostic Test
COVID-19 as a global pandemic (WHO, 2020). (RDT) is cheaper and quicker than PCR, but it has a
Reverse Transcription Polymerase Chain Reaction disadvantage of less accuracy (WHO, 2020).
(RT-PCR) molecular test is the most commonly test Diagnostic imaging examination, mainly high
used to detect COVID-19 infection (WHO, 2020). resolution chest computed tomography (HRCT) and
But it suffers from low sensitivity (e.g. 60% - 70%) chest X-ray (CXR) play a remarkable role in detecting
in the early detection of COVID-19, due to the false coronavirus disease, chest computed tomography is
preferred over CXR because of its accuracy, improved
contrast resolution, high sensitivity and ability to
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University, P.O.Box 51000, Jerusalem, Palestine diagnose the Qisease in early phase ofdevelopment (Zu
Tel: 0545505360 etal.,2020; Diaoetal.,2020; Shietal. 2020). In detecting
Email : mhjouj@hotmail.com pulmonary abnormalities, HRCT is more sensitive than
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be aware of infection control measures and trained in
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the use of personnel protective equipment’s (PPE) to
prevent the transmission of disease. According to the
Palestinian Ministry of Health, until 25 September
2021 there is 426035 total infected cases and 4286
deaths in Palestine. Among those, 6116 infected cases
were health care workers (HCWs) (1.53%) (Health,
2021). The total number of infected medical imaging
technologists (MIT) in Palestine was 85 MITs; 65 in
governmental sector and 20 MITs in private sector,
according to Palestinian Association of Medical
Radiographic Technologists (PAMRT).

In this study, we aim to evaluate the impact of
COVID-19 pandemic on MIWs; infection sources,
awareness and commitment to relevant safety
guidelines. Also, compare between the components of
Palestinian’s health care system (Governmental private
and NGOs) in terms of the preparedness of Infection
Control and Prevention (ICP), PPE availability,
team training, confidence of the team in hospital’s
preparedness for COVID-19 and number of infected
MIWs in Palestine and source of knowledge about ICP..

Materials and Methods

We conducted an institutional based cross-
sectional descriptive study design, from July 15,
2020 to September 15, 2020, in diagnostic imaging
departments in Palestinian health system (including
governmental, private and NGOs hospitals).

Ethical approval obtained from the Research
Ethics Committee (REC) at Al-Quds University.
Data for this study were collected from all diagnostic
imaging departments in the Palestinian health system,
including government and private hospitals and
NGOs. All MIWs (Radiologist, Radiology Residence,
Radiologic Technologists and Radiology Nurses)
worked in diagnostic imaging departments during the
COVID-19 pandemic were included in the study. We
developed a questionnaire of 39 questions in addition
to the demographic data section; Demographic
information’s, Hospital environment and preparedness
(HEP), Department environment and preparedness
(DEP), Staff preparedness and capability (SPC), this
divided into two sections: (Staff knowledge/awareness
(SPCA) & Staff practice/skills (SPCB)).

However, due to the large number of MIWs in
departments with different shifts, the questionnaires
were distributed in the department head's office for at
least one week and then the filled-in questionnaires were
collected. Five hundred questionnaires were distributed
to all hospitals, 207 completed questionnaires were
collected, and other two were excluded due to missing
the demographic data.

Statistical Analysis
The 205 valid questionnaires were exported

to IBM SPSS Statistics for windows, version 23 for
analysis. Descriptive statistics were used to describe
the study wvariables. Statistical significance was
considered for P < 0.05. The chi-square and Kruskal-
Wallis Tests were used in the analysis. Reliability of
knowledge, awareness and commitments to relevant
safety guidelines were determined using Cronbach’s
alpha, which revealed scores HEP = 0.72, DEP = 0.79,
SPCA =0.70 and SPCB = 0.77.

Results

Results showed that 54.5% of respondents were
from the government sector, 27.2% from private sector,
and 18.3% from NGO sector. Female were 26.8%,
majority of participants (49.8%) were less than 30
years’ old which may explain that also the majority
were less than 5 years in practice (41.2%), 81.9% of
all participants holding a bachelor degree. 36.1% of all
respondents were have positive COVID-19, 61.6% of
those were due to nosocomial sources (Table 1).

Table 1: Demographic Data and source of infection

N (%)
Gender Male 150 (73.2)
Female 55 (26.8)
Age 20-30 102 (49.8)
31-40 71 (34.6)
41-50 22 (10.7)
>51 10 (4.9)
Education Diploma 9 (4.4)
Bachelor 167 (81.9)
Master 26 (12.7)
PhD 2(1)
Years in Practice 0-5 84 (41.2)
6-10 69 (33.8)
11-15 22 (10.8)
>16 29 (14.2)
Occupation MITs 175 (85.4)
Radiologist 17 (8.3)
Rad. Residence 7 (3.4)
Rad. Nurse 6(2.9)
Do you had a previous
CO%ID-19 positive Yes 74 (36.1)
result?
No 131 (63.9)
Igfetgisintyevcht?gi (};grz(?)u Nosocomial 45 (61.6)
Home 12(16.4)
Social Activity ~ 7(9.6)
Don't Know 9(12.3)
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Only 50.5% of participants in governmental
sector were confident with their hospital preparedness
compared to 70.9% and 89.2% in private and NGOs
sectors, respectively. Nearly, the same response in
governmental sector in relation to the capability
of medical imaging departments in dealing with
COVID-19 patients, it was 52.9% which is too low
compared to other sectors (Table 2).Medical imaging
departments in governmental sector were allocate
a separated x-ray room for suspected/confirmed
COVID-19 cases, as 53.8% of participants revealed,
while in private and NGOs sectors were 40.4% and

27.6% respectively (Table 2). Medical imaging
departments in governmental sector were allocate
a separated x-ray room for suspected/confirmed
COVID-19 cases, as 53.8% of participants revealed,
while in private and NGOs sectors were 40.4% and
27.6% respectively (Table 2). In their response to
whether they had received training in dealing with
COVID-19 patients, only 43.3% of all participants
reported that they had received training, with a high
correlation between the three sectors, and the lowest
was in the government sector where only 29% had
received training ( Table 3).

Table 2: Measurements of hospital / department environment and preparedness

Hospital Sector

Hospital/Department Environment & Preparedness - - P-Value
Govermential Private % NGOs % Total %
ég \}Ilolslj(g)gﬁdence in hospital preparedness for 49.5% 29.1% 10.8% 36.8% < 001
Yes 50.5% 70.9% 89.2% 63.2%
GO TE o hanment is capable of dealing with 47.1% 30.8% 1%  349%  0.001
Yes 52.9% 69.2% 88.9% 65.1%
Supplies necessary for hand hygiene are readily
accessible in department No 13.5% 0.0% 5.6% 7.8% 0.012
Yes 86.5% 100.0% 94.4% 92.2%
Hospital has made available adequate PPE during -, 16.0% 6.3% 3.0% 10.9% 0.059
Yes 84.0% 93.8% 97.0% 89.1%
Your department allocates a separated x-ray room
for suspected/confirmed COVID-19. No 46.2% 59.6% 72.4% 54.4% 0.033
Yes 53.8% 40.4% 27.6% 45.6%
e i‘;lfgféa& r gl‘jli;))lf’gical equipment on a routine 12.0% 2.0% 0.0% 6.9% 0.02
Yes 88.0% 98.0% 100.0% 93.1%
Table 3: Measurements of staff preparedness and capability
» Hospital Sector
Staff Preparedness & Capability - - P-Value
Govermential Private % NGOs % Total %
Have you had any training for handling suspected/
infected COVID-19 patients? No 71.0% 40.4% 42.4% 56.7% <0.001
Yes 29.0% 59.6% 57.6% 43.3%
COVID-19 is transmitting via; Droplet No 71.6% 58.2% 62.2% 66.2% 0.197
Yes 28.4% 41.8% 37.8% 33.8%
COVID-19 is transmitting via; Contact No 63.3% 61.8% 78.4% 65.7% 0.194
Yes 36.7% 38.2% 21.6% 34.3%
[ have knowledge about types of disinfectants, No 16.9% 2.4% 9.1% 11.6% 0.048
how to prepare and use them.
Yes 83.1% 97.6% 90.9% 88.4%
Your source of information about Infection
Control and Prevention was from In-Hospital No 73.4% 50.9% 51.4% 63.2% 0.005
Training
Yes 26.6% 49.1% 48.6% 36.8%
I already trained on hand hygiene No 34.9% 12.7% 8.1% 23.9% <0.001
Yes 65.1% 87.3% 91.9% 76.1%
f&a};c(:)z}(fli}lfl;r)amed on correct use of PPE (Donning No 45.7% 23.6% 8.3% 32.7% <0.001
Yes 54.3% 76.4% 91.7% 67.3%
Before putting on gloves, I wash my hands or
disinfect with alcohol. No 10.9% 23.6% 5.4% 13.4% 0.022
Yes 50 76.4% 946%  86.6%
oo 26
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Discussion

Healthcare workers (HCWs) and Medical
Imaging Workers (MIWs) were at higher risk than
other people, as they work at frontlines facing this new
pandemic. In 2020 researcher in China reported 3,387
infections among HCWs (4.4% of all cases) (Zhan et
al., 2020). The Italian National Institute of Health also
reported that 17,000 HCWs have been infected (about
10% of all cases) (Disease, 2021), and the US Centers
of Disease Control and Prevention (CDC) reported
that more than 9,200 HCWs were diagnosed with
COVID-19 in the US between February 12 and April
9, 2020 (Burrer et al., 2020). A positive COVID-19 test
was reported by 36.1% of all respondents, with 61.6%
of those resulting from nosocomial sources, in terms of
source of infection, similarly a study held in Helsinki
University Hospital (HUS) in Finland, 53.7% of 4.7%
infected persons were due to nosocomial (Oksanen et
al., 2021). Also a study in Milan, on 172 HCWs with
positive COVID-19 results, there was 60% due to
nosocomial (Mandic-Rajcevic et al., 2020). In other
study in Ontario, Canada, which was aimed to describe
and compare HCWs and non-HCWs COVID-19 cases
as well as the frequency of COVID-19 among HCWs,
there were 4230 (17.5%) HCWs, 108 (3.1%) of them
due to nosocomial infection and the majority; 2718
(76.9%) were missed due to unknown infection source
(Schwartz et al., 2020).

In comparison to 89.2 % of NGOs sector and
70.9% in private sector, only 50.5 % in the government
sector remains confident in hospital preparedness
for the COVID-19 pandemic. In addition, nearly the
same difference emerged between governmental and
non-governmental participants when it came to their
department's capability in dealing with COVID-19
patients, with 52.9 % of governmental participants
stating that their department was capable of dealing with
COVID-19 patients compared to 88.9% and 69.2% of
NGOs and private, respectively. Although, our results
somewhat disappointing in governmental sector, but in
Libya, a study was conducted among HCWs working
in emergency (ER), Intensive Care Unit (ICU) and
infectious diseases departments in 21 hospitals, only
about 13.4% of them reported that their hospital was
prepared for COVID-19 pandemic (Elhadi et al., 2020),
where only14.8% of all participants reported that they
confidence and highly confidence in management of
COVID-19 patients (Elhadi et al., 2020). In a study
conducted in Menoufia University isolation unit, 206
HCWs, 91.7% of them were feel safe in their work
environment against COVID-19, this is supported by
a low infected rate among targeted HCWs (5.8%, 12
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out of 206 HCWs was infected) (Ghonaim et al., 2021).
Also, significant differences (P = 0.012) were noted
between health care sectors in the participant’s
revelations about the readily accessible of supplies
necessary to hand hygiene in department, with 100%
of responses in the private sector compared to 94.4% in
NGOs and 86.5% in governmental.

Not faraway, of this study results about staff
training on handling COVID-19 patients, which were
only 43.3% of all participants, a study held in UK
reported that 48.3% of respondents had training on
handling COVID-19 patients (Akudjedu et al., 2020).
In a study on radiology workforce (RWF) conducted by
Elshami et al., (2021), only 58% of RWF had received
training on infection control for handling COVID-19
patients.

The main mechanism of transmission for the
COVID-19 has been established as human-to-human
transfer via droplets and contact (Zu et al., 2020). Our
results are very low compared to an Indian study on
medical imaging professionals MIPs, were 98% of
participants answered correctly about the transmission
mode of SARS-CoV-2 (Kotian et al., 2020) and low also
compared to Elshami et al., (2021) study were 93.6%
of respondents understood the mode of coronavirus
transmission.

PPE is also an important part of infection control
techniques for protecting HCWs because it is designed
to prevent infections in the particular HCW as well
as secondary spreading to other HCWs and patients
(Reddy et al., 2019). Hospitals in Palestinian health
care system had made available adequate PPE in all
sectors with no significance difference, but the most
were in NGOS sector (97.0%). While, the majority
of respondents in a study conducted by Coppola et
al., (2021) stated that they had difficulty finding PPE,
and this percentage was lower in hot areas than in
other areas (64.7% vs. 71.9%, P = 0.0009), and also
in another study by Huang et al., (2020) reported that
only 21.2% of all respondants revealled that PPE
availability was abundant and 28% responded about
sufficient and available PPE. Acourding to Huang et
al., (2020) a hospital's absence of PPE significantly
raises anxiety levels. In addition to the risk to their
mental and physical health, health care employees'
work passion and efficiency would definitely suffer if
they are unable to ensure their own safety. In order to
appropriately protect employees and to allay their fear,
each hospital should work to guarantee that the supply
of protective supplies is adequate, especially in local
hospitals.

About 88.4% reported that they have knowledge
about types of disinfectants and how to prepare
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them. This is similar to study held in Sudan among
radiology staff were 90% of respondents reported
that the disinfectant should be used after contact
with every suspected/confirmed COVID-19 patients
(Elgyoum et al., 2020). While in a study among HCWs
in radiology departments in Saudi Arabia, there were
67.2% of participants have knowledge about the types
of disinfectants and how to prepare them (Aljondi et
al., 2020). More than half (58.7%) of all participants
reported that their source of information about
COVID-19 was due to their self-reading, while only
4% of them revealed that university curriculum is the
source of information. The university's involvement
in teaching ways of prevention and protection from
infectious diseases is regrettably limited.

Assessments of the level of knowledge about
COVID-19 among HCWs in public hospitals and
primary healthcare centers in Jeddah and Najran
regions in Saudi Arabia, showed that the majority
of HCWs had inadequate or intermediate level of
basic knowledge about COVID-19. This means that
government agencies, such as the ministry of health,
hospital administrations, universities and others, should
plan and implement initiatives to promote HCWs
knowledge (Alharbi & Mandoura, 2021; Al Sulayyim
et al., 2020). Availability of a representative person
for the infection control in the diagnostic imaging
department has an effect on SPCB among health care
sectors with a significant of P =0.028 (Figure 1).

Is there arepresentative person forthedig;e;r%w‘re\:t%ntml department in diagnostic imaging

No Yes

N=98 IN =108
20.p Mean Renk = 8371 [Mean Rank = 111,68

1500 1500

1000 1000

SIIDIS PUE 2073981 YBIS

Staff Practice and Skills

500

Figure 1: Effect on SPCB according to availability of
representative person for the ICP in diagnostic imaging
department.

While SPCA was not the same across health care
sectors (P = 0.030) (Figure 2), this was measured by
using Independent-Samples Mann-Whitney U Test.
There was a significant difference (P = 0.003) in the

effect of HEP across Health care sectors (Figure 3), and
also in the effect of DEP (P = 0.040) (Figure 4), this
was also calculated by Independent-Samples Kruskal-
Wallis test, by using Kruskal-Wallis test to measure the
relationship between SPCA & SPCB from a side and
gender and ages of MIW, level of education, years in
practice, and occupation. From other side, we find no
correlation between them.
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Figure 3: Distribution of HEP in relation to Hospital Sector,
P=0.003

Hand Hygiene means cleaning your hands by
using: Any of the soap and water or Antiseptic hand
wash or Antiseptic hand rub, findings could indicate that
MIWs have limited understanding of ICP strategies,
where only 39.7% answer that hand hygiene could be
achieved by any one of these actions.
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Figure 4: Distribution of DEP in relation to Hospital Sector,
P=0.040

While in Jeddah, Saudi Arabia, a study among
students and staff of Alghad College revealed that
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96.6% of participants said yes that they aware and
know hand hygiene (Osman, 2020). On the other
hand, 67.3% reported that they trained on the correct
use of PPE, governmental participants were the least
team among all sectors that they had training on PPE
(54.3%). Where NGOs provided a high percentage of
training on hand hygiene and PPE use, the government
should expand its educational and training programs
for employees. This is similar to the findings of a study,
in Sudan, where 65% of MIWs reported that they
had training on hand hygiene, and 75% of them had
knowledge about hand hygiene (Elgyoum et al., 2020).
While in another study in Libya, only 54.3% of overall
participants showed that they were prepared to utilize
PPE properly (Elhadi et al., 2020).

Conclusion

Findings among Palestinian MIWs revealed a
moderate level of confidence in hospital preparedness
and diagnostic imaging department capability in
dealing with suspected or confirmed COVID-19
patients, absence of an ICP representative in diagnostic
imaging department, poor training on handling
COVID-19 patients, a low level of hand hygiene, lack
of knowledge and training on proper PPE use and lack
of understanding about COVID-19 transmission mode.
In addition, the data revealed that self-reading was
the most common source of information for MIWs,
with little in-hospital training and a near-complete
lack of external training in the curriculum. To increase
the level of MIWs knowledge and practices towards
COVID-19 or any other infected pandemic in future;
we recomend the followings; (1) the infection control
department's role should be expanded in terms of
providing continuous education and training to
hospital employees, there should be a representative
of it in every department of the hospital, including the
diagnostic imaging department. (2) Infection control
and prevention educational course, should be added
to the curriculum of medical imaging programs at the
universities.
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