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Abstract
Purpose To support the wellbeing of both patients and their families, our aim was to investigate the satisfaction of non-
COVID in- and out-patients regarding safety measures implemented at our radiology unit of a transplant institute against 
COVID infection.
Materials and Methods Over a five-month period, adult patients’ feedback was obtained by a questionnaire on the fear of 
contracting COVID-19 during a radiology examination, the perceived delay in treatment, and the following safety measures 
implemented: modified schedules to limit the number of patients in the waiting area and to maximize social distancing; 
assistance by staff when visitors were not admitted; cleaning and disinfection of machines; mask wearing and hand hygiene 
of staff; and staff advice on hand hygiene and infection control precautions.
Results Over a five-month period, our preliminary results (387 patients) showed general patient satisfaction (99.1%) with 
safety measures applied at our radiology unit. Patients were satisfied with distancing and assistance by staff (100%), cleaning 
and disinfection (91%), mask wearing and hand hygiene of the staff (97%), and staff advice (94%). There was some criticism 
of the perceived delay in treatment (7.3%) and in the scheduling of the waiting list (5.4%), with 5.4% fearing contracting 
the virus. Patients’ awareness of safety measures and confidence in the hospital preparedness policy was perceived by all 
interviewers, and 100% appreciated being questioned.
Conclusion The feedback given by the non-COVID patient helps to measure the quality in health care, to improve the quality 
service, and to protect and satisfy more vulnerable patients, also during the COVID-19 pandemic.
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Introduction

Even though more than a year has passed since it was 
declared a global health emergency by the World Health 
Organization (WHO), the coronavirus disease 2019 
(COVID-19) pandemic is still spreading in our com-
munities. To protect the health, safety, and wellbeing 
of patients/service users, staff, and visitors, prevent the 
spread of the virus, and to keep patients who need an 
imaging appointment safe, every radiology department has 
had to adapt to the new situation created by the COVID-
19 pandemic by implementing several changes, learning 
from it, and reorganizing working procedures. However, 
during the first pandemic wave, patients were avoiding the 
hospital for as long as possible because they feared acquir-
ing a COVID-19 infection during hospital visits on top of 
their chronic illness, and they were choosing not to seek 
the important treatment they needed [1–7].

Our Italian center is an institute for transplantation and 
treatments of end-stage organ failure, a reference hos-
pital for the entire Mediterranean area. It is making an 
extremely strong effort to tackle the current COVID-19 
pandemic, with a COVID intensive care unit (ICU) with 
the highest number of extracorporeal membrane oxygena-
tion ECMO machines available in Sicily, and with a dedi-
cated vaccination team and area built outside the hospital 
to support the vaccination campaign for transplant recipi-
ents, candidates, and senior citizens. Moreover, transplant 
programs are continuing to provide patients with the pos-
sibility to be treated, and complex surgical oncology pro-
cedures are regularly performed, thus ensuring continuity 
of care to patients, in line with the guidelines of the Italian 
National Transplant Center on the management of organ 
donors during the COVID-19 pandemic.

There is no emergency room, and the COVID ICU is 
detached from the institute’s main structure, with dedi-
cated staff and equipment. Given that patients with a 
condition of immunosuppression, including transplanted 
patients, are more susceptible, with a higher possibility of 
over infection [8–10], as well as for all others, the COVID-
19 pandemic has led to major changes in clinical activity 
at our radiology unit as well. In view of our particularly 
vulnerable patients, we rigorously drafted and applied 
radiology guidelines and recommendations [11–36] for 
the safe imaging of adult and pediatric patients and had 
to adapt our daily activities to implement safety measures 
to achieve capacity for safety continued operation for all 
our patients.

To protect our frail patients, what we have learned from 
the pandemic is the importance of following strict safety 
guidelines, and the need for close collaboration among 
radiologists, radiographers, nurses, transporters, and 

clinicians to provide a united front against the virus dur-
ing such a critical time.

A set of policies and procedures was prepared and 
directly applied at our imaging unit, designed to support the 
care of non-COVID-19 patients, and to maintain radiologic 
diagnostic, and interventional support for the entire institute.

Some studies have evaluated various aspects of the pan-
demic’s impact on cancer patients [37–39]; however, to 
the best of our knowledge, no one has assessed patients’ 
emotions and confidence in hospital infection prevention by 
investigating the satisfaction of non-COVID patients with 
safety measures against COVID-19.

Because understanding the intangible aspects of percep-
tion and expectation that contribute to patient satisfaction 
supports the wellbeing of both patients and their families, 
our aim was to investigate the satisfaction of non-COVID in- 
and out-patients regarding safety measures against COVID-
19 implemented at our radiology unit during the second 
pandemic wave.

Materials and methods

Safety measures applied at our institute’s entry 
point

Our institute implemented screeners at the entrance for 
all workers and those undergoing patient imaging or pro-
cedures. Temperature scanners are used, and everyone is 
invited to sanitize hands and change face masks with those 
provided by hospital before entry. In addition, patients 
requiring hospitalization are swabbed and wait for their 
“negative” test results before becoming in-patients.

Patients who present with symptoms that could be related 
to SARS-Cov-2 infection have their exams or hospitalization 
canceled and are asked to follow up with their primary care 
physician.

Patients who need an emergency hospitalization, com-
ing from other hospitals and not swabbed, are managed as 
COVID-positive patients, placed in an isolated room, and 
all safety measures for droplet precaution are employed. The 
decision to remove patients from isolation is determined by 
our infection control staff.

Safety measures applied at our radiology unit.

According to WHO recommendations [11–14], interven-
tional radiology societies’ guidelines [15–18], select pub-
lications by the European Societies of Radiology [19–25], 
and by the Italian Society of Medical Radiology (SIRM) 
[26–30], and some other papers [31–36], our department 
adhered strictly to infection control measures, including 
patient and health care worker screening at the entrance, 
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adequate hand hygiene, equipment hygiene, proper per-
sonal protective equipment (PPE) supplies, and workflow 
reorganization.

In order to sustain hygiene measures and provide the 
time to sanitize imaging rooms between patients, the overall 
capacity of the radiology department was reduced. Conse-
quently, to maintain activity for all our patients, a detailed 
operational plan was prepared to increase the activity in 
the radiology unit over a period of four weeks, scheduling 
patients for a specific timetable and avoiding an excess num-
ber of patients in the waiting room at any one time. Waiting 
rooms were adapted respecting the appropriate distance to 
prevent cross-transmission, and all of our seating has been 
spaced apart and has special health care-specific fabric that 
is easy to clean. As part of our efforts to minimize risk, 
ensure that we adhere to the social distancing guidance, 
and provide maximum protection for all of our patients and 
staff, we restricted the number of visitors in health care set-
tings, requesting that no one accompany adult patients to 
their appointment unless for special needs or accompanying 
a child requiring imaging. Additional safety measures are in 
place, including the maintenance of separate waiting areas 
for patients with symptoms of illness isolated from other 
patients and regularly disinfected; thorough cleaning of our 
machines between each patient; and staff wearing of masks 
and other protective equipment such as gloves and dispos-
able gowns. In addition, our experienced staff was trained 
to guide patients through their exam in a safe environment, 
encouraging patients to listen and adhere to staff advice on 
hand hygiene and infection control precautions on arriving 
and leaving the area.

In addition, when an emergency hospitalized patient 
(managed as COVID-positive) needs to be imaged, a dedi-
cated portable X-ray and ultrasound machine is used to 
image only these kinds of patients in their isolated room. 
On the other hand, CT scans and interventional procedures 
are performed at dedicated sites with less foot traffic and 
dedicated paths. In these cases, the number of staff in direct 
contact with the patient is reduced and the radiology staff 
involved wears the necessary PPE, including coverall suit, 
medical mask, gloves, eye protection, and, when necessary, 
lead protective equipment. Reusable devices and the rooms 
are cleaned and disinfected at the end of each procedure.

Patient interview

From September 2020 to February 2021, adult patients' feed-
back was obtained by a questionnaire. Because no sensitive 
data were included, informed consent was waived by our 
Institutional Research Review Board.

In- and out-patients, who went to our radiology unit to 
undergo radiography, CT scan, MRI, ultrasound, and inter-
ventional radiology procedures were questioned.

We created an online custom form for questionnaires 
using the free access Google form. To avoid contact with a 
tablet or other devices used to make questionnaires, ques-
tions were made as interviews by the radiographers and or 
radiologist at the end of any radiology procedure, each one 
using their smartphones.

Because while searching the U.S. National Library of 
Medicine’s biomedical literature database PubMed we did 
not find any validated questionnaires aimed at evaluating the 
satisfaction of non-COVID patients with safety measures 
against COVID-19 diffusion, our team drew up ten questions 
for the interview.

Information about the kind of procedure patients under-
went was included on the form. In addition, seven questions 
about the following safety measures implemented were ques-
tioned: modified schedules; machine cleaning and disinfec-
tion; mask wearing, and hand hygiene for all patients. The 
fear of contracting COVID-19 during radiology examina-
tion and the perceived delay in treatment was also investi-
gated. Instead, because in-patients do not go to the waiting 
area, questions about the limit in the number of people in 
the waiting area and seating spacing were drafted only for 
out-patients. Finally, because visitors were admitted only in 
cases of all pediatric patients or in cases of out-patients not 
collaborative or with severe dementia, assistance by staff 
when visitors were not admitted was also investigated.

Results were analyzed by exporting datasheets from 
Google form as an Excel file.

To allow the patient to express how much they agree or 
disagree with the statements included in the questionnaire, 
responses on satisfaction were scored using a five-point Lik-
ert scale as follows: 1 = very dissatisfied; 2 = dissatisfied; 
3 = neutral; 4 = satisfied; 5 = very satisfied.

Instead, responses on fear of contracting the virus at our 
unit were scored as follows: 1 = not at all; 2 = not much; 
3 = neutral; 4 = quite a lot; 5 = a lot.

Results

Over a five-month period, 387 patients (40% in-patients and 
60% out-patients) were questioned. Patients were 84 for radi-
ography, 69 for CT scan, 97 for MRI, 60 for ultrasound, and 
77 for interventional radiology procedures (Fig. 1).

Our results show a general patient satisfaction with safety 
measures applied at our radiology unit (score 5 = 86.4%; 
score 4 = 12.7%; score 3 = 0.9%) and, as Fig. 2 shows, not 
one response had scores of 1 or 2.

In particular, satisfaction was noted regarding the fol-
lowing safety measures: distancing (score 5 = 98.2%; score 
4 = 1.8%), assistance by staff when visitors are not admit-
ted (score 5 = 98.2%; score 4 = 1.8%), cleaning and disin-
fection (score 5 = 79%; score 4 = 12%; score 3 = 9%), mask 
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wearing and hand hygiene by the staff (score 5 = 88%; score 
4 = 9%; score 3 = 3%), staff advice on hand hygiene and 
infection control precautions (score 5 = 85%; score 4 = 9%; 
score 3 = 6%). Some slight criticism regarding the per-
ceived delay in treatment (score 1 = 1.8%; score 2 = 5.5%), 
and in the scheduling of the waiting list (score 1 = 2.7%; 
score 2 = 2.7%) was reported (Fig. 3). Furthermore, despite 
all safety measures applied, some patients still seemed to 
fear contracting the virus at our unit (score 1 = 0.9%; score 
2 = 4.5%) (Fig. 4). A considerable patient awareness of 
safety measures and confidence in the hospital prepared-
ness policy was perceived by all interviewees. All patients 
(100%) appreciated being questioned.

Discussion

Infection with COVID-19 has affected the entire world 
since March 2020 and has been shown to be more severe 
in patients with comorbidities and with a condition of 

Fig. 1  Number of patients ques-
tioned according to imaging 
modality. 80.1% for radiog-
raphy, computed tomography 
(CT), magnetic resonance 
imaging (MRI), and ultrasound 
(US). The remaining19.9% for 
interventional radiology (IR)

Fig. 2  General patient satisfaction with safety measures applied at our 
radiology unit

Fig. 3  Results in percentage 
of patients’ perceived delay in 
treatment and satisfaction with 
the schedules waiting list, and 
the following safety measures: 
staff advice on hand hygiene 
and infection control precau-
tions; mask wearing and hand 
hygiene of the staff; cleaning 
and disinfection; assistance 
by staff when visitors are not 
admitted; distancing in waiting 
room
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immunosuppression [8–10], so that patients’ perception of 
the hospital seemed to be changed from a place of safety to 
one of danger and fear [1–7, 37–39].

Our survey’s results demonstrate that implementing safety 
measures against COVID-19 diffusion to achieve a safe con-
tinual operation and following strict safety guidelines can 
result in a generally vulnerable patient’s satisfaction with 
the safety measures applied and, as consequence, the preva-
lence of fear of contracting the virus during hospital visits, 
in particular during an imaging procedure, can decrease. To 
achieve this goal, critical information about the importance 
of strictly adhering to policies should be reliably passed on 
to all members of the radiology team, including radiologists, 
radiographers, nurses, and any others working in the depart-
ment to create a united front against the virus. Generally, the 
strict adherence to recommendations is applied to protect the 
vulnerability of frontline health workers fighting COVID-
19, who put themselves and their families at risk to treat 
patients and contain the spread of this disease. Instead, in 
a context like ours, the main objective is to protect patients 
who are more vulnerable than the staff; thus, an incredible 
commitment to this effort by the staff is necessary. A lack 
of communication on these important points could pose a 
serious risk, especially to patients.

On the other hand, because a patient’s perception of time 
elapsed between appointment time and procedure start time 
has been proven as a significant predictor of overall mean 
patient satisfaction scores [40], even if the schedule seemed 
us to be adequate and well organized, the perceived delay 
in treatment and in the schedules waiting list suggests that 
we should re-evaluate workload patterns for a more effec-
tive distribution of appointments. If it cannot be applied 
because it would cause an excess number of patients in the 
waiting room at any one time, radiologists, radiographers, 
and nurses’ effective communication with patients should 
be improved so patients may understand why appointments 
are organized that way.

Finally, the patients’ awareness and confidence in safety 
measures and in the hospital preparedness policy, and 
above all the appreciation to be questioned noted, suggest 
that assessing patient satisfaction is a core component of 
practicing radiology activity around the patient. Among 
the most important factors that determine patient satis-
faction are the department’s ability to provide the prom-
ised and accurate service that was offered, as well as a 
sense of confidence and competence [40]. All these factors 
gain more value at a time like this when patients need to 
regain trust in hospitals to seek their important treatment. 
Encouraging patients to provide information, rather than 
asking questions and giving directions, could help hospi-
tals in making patients understand that their involvement 
and the quality of care they perceive has an impact on 
decision-making, even in the war against COVID-19.

This study has some limitations: First, even though the 
questionnaire was randomly distributed, pediatric patients, 
patients with severe dementia, or not collaborative were 
not questioned; second, the sample size was relatively 
small. Despite this, to our knowledge, this paper is the 
only one investigating the satisfaction of non-COVID 
patients with safety measures against COVID-19 diffu-
sion applied at a radiology department.

Conclusion

The COVID-19 pandemic poses unprecedented challenges 
for provision and maintenance of radiology services. 
Patient awareness of general safety measures during the 
second pandemic wave makes them less afraid than during 
the first. Moreover, because this awareness allows patients 
to look at safety measures implemented at our radiology 
department more critically, the feedback given by the non-
COVID patient helps to improve the quality of service 
to protect and satisfy vulnerable patients during a such a 
particular situation.
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