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Abstract

Introduction: This cross-sectional study aimed to investigate the satisfaction and preferences of caregivers
regarding communication about radiological safety.

Methods: Data were collected in major Palestinian hospitals via a questionnaire that explored participants’
satisfaction with the information provided and the quality of communication by referring physicians.

Results: The final sample consisted of 282 caregivers. Most caregivers demonstrated high satisfaction with the
adequacy of information regarding the indication for radiological testing (92.2%), but they were not satisfied with
the information about radiation dose (56.8%). The majority were satisfied with the mutual discussions (90.8%),
previous radiological tests (62.6%), and radiological information about the indicated examination (76.2%).
Conclusions: The quality of communication was inadequate. While most caregivers preferred receiving verbal
and written information from providers, some preferred other sources of information, such as digital media.
Interventions should use educational courses and develop policies to address communication problems regarding
radiological safety.
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Introduction Effective information exchange in radiological care
in particular is of the utmost importance because radio-
logical care is associated with additional safety con-
cerns. Exposure to ionizing radiation leads to a
deterministic response manifested as tissue damage and
a stochastic response manifested as genetic mutations
and cancer. Dose-dependent tissue damage occurs when
the amount of radiation exceeds a threshold dose,'?

Communication in clinical practice is central to the
delivery of health services. Effective communication is
premised on having strong communication skills and the
ability to establish good interpersonal relationships to
facilitate information exchange and shared decision-
making.!* Effective communication and exchange of
information enhance health outcomes by ensuring accu-
rate diagnosis,’ improving adherence to medical advice,®
and increasing patient satisfaction and quality of life.5
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leading to adverse health outcomes, such as cataracts,'?
infertility,'* and skin damage.'® The stochastic response
manifests as direct or indirect DNA damage. Inadequate
DNA repair and faulty repair mechanisms may lead to
genetic mutations and cancer.!® The probability of the
stochastic response increases with radiation dose but the
severity of this response is not dependent on a threshold
dose.'>!” Additionally, the latency period of the stochas-
tic response may extend up to 2 decades.'®

However, communicating about radiological safety is
challenging for several reasons. First, explaining the
mechanisms and pathophysiology implicated in radiation
exposure is complicated, as it includes complex concepts,
such as radiation dose. Second, risk-benefit dialogue can
be influenced by overestimation of the risks. The risks of
indicated radiological exams should be communicated in
the context of benefits that almost always outweigh antic-
ipated risks if the test is clinically indicated.' This is
especially common in radiological care as multiple stud-
ies have reported a communication pattern that overem-
phasizes the risks at the expense of benefits.?*?! Moreover,
the risk perception of patients and caregivers is influenced
by a variety of cultural, social, and personal factors, such
as previous health experiences.?>? In addition to the radi-
ologist, communicating the risks and benefits associated
with a radiological test is the responsibility of the refer-
ring physician, who is the most preferred and trusted
source of information but often lacks the knowledge to
provide such information.?*?>

The method of communicating about radiological
examinations of children involves the healthcare pro-
fessional, the caregiver, and the child. Radiographers’
communication with competent children has been
described as paternalistic and instructional, neglecting
the child’s concerns, needs, and emotions and further
placing the child as a passive consumer of health ser-
vices.?*28 Effective communication with caregivers, as
decision makers, is crucial for enhancing the quality of
care, as it may influence the decision to undergo radio-
logical examinations and the quality of radiological
images.?>* Only two studies explored communication
about radiological safety among caregivers of children
undergoing imaging tests, revealing inadequate provi-
sion of information and poor knowledge regarding the
risks and benefits associated with radiological tests.?*?!
Given the complexity of information about radiologi-
cal safety, exploring the quality of communication and
caregiver preferences is key for identifying and under-
standing the associated problems to inform possible
interventions, guidelines and regulations. This study
aimed to explore caregivers’ satisfaction and prefer-
ences regarding communication and information about
radiological safety.

Methods
Study Design and Settings

This was a cross-sectional, descriptive study conducted
between August 2023 and October 2023. It was carried
out at the radiology departments of four major hospitals
in the West Bank: Rafidia Governmental Hospital, An
Najah National University Hospital, Palestine Medical
Complex, and Beit Jala Governmental Hospital.

Population and Sampling

According to the Palestinian Central Bureau of Statistics
(PCBS), a total of 1,346,888 children were residents of
the West Bank in 2023.3 The online tool, Raosoft, was
used to estimate the minimum sample size at 385 by
choosing a desired level of confidence of 95%, and
accepting margin of error.>* Facilitators and barriers to
approaching the minimum sample size were discussed
in light of the limited resources of the present research
study. A convenience sampling technique was used by
inviting caregivers presenting to the radiology depart-
ments to participate. Participants were included if they
were caregivers of children aged less than 18 years and
were receiving X-ray, CT, or sonogram examination at a
radiological department in a Palestinian hospital.
Caregivers who had any cognitive limitations that might
interfere with completing the questionnaire and under-
standing the objectives of the study were excluded.

Data Collection

The caregivers were approached and invited to partici-
pate in the research after signing a written consent, pro-
viding answers via a self-administered questionnaire
with the help of the research team when necessary. This
questionnaire was developed through a literature review
of similar studies?**>35 conducted individually by each
member of the research team. The accuracy, validity,
and cultural appropriateness of the proposed draft were
subsequently cross-checked and discussed by the
researchers. Then, a panel of radiologists and epidemi-
ologists, and public health professors were asked to
review the modified version of the questionnaire for fur-
ther modifications. Finally, the questions were reviewed
by a group of experts, including pediatricians, radiolo-
gists, and public health practitioners, to ensure scientific
relevance and optimal phrasing. Finally, a pilot study
was carried out with 30 caregivers to ensure clarity and
cultural acceptability of item phrasing.

The questionnaire consists of 3 sections. The first
included questions on the background characteristics of
the children participating in the study. The background
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characteristics included demographic and personal
information on age (categorized into levels: 0-3, 4-6,
7-9, 10-12, and 13-18years); gender; area of residence
(urban, rural, and refugee camp); relationship with care-
giver (mother, father, brother, sister, and other); age of
caregiver (as a continuous variable in years); and pater-
nal and maternal educational level (did not receive for-
mal education, primary, secondary, undergraduate, or
postgraduate education). This part also included clinical
questions on the type of imaging test (X-ray, CT scan,
and sonogram); the targeted body location for imaging
(head; long bone; non-long bone; chest, shoulder, and
abdomen; pelvis; and miscellaneous location); and the
number of previous exposures to medical radiation (con-
tinuous variable).

The second part consisted of three sections that
explored caregiver satisfaction with the communication
with the referring physician. First, satisfaction with the
overall quality of information and communication that
caregivers had received was rated on a scale from 1 to
10, where 1 indicates complete dissatisfaction and 10
indicates complete satisfaction. The second section used
a 5-point Likert scale to ask participants to rate their sat-
isfaction with the adequacy of the information across 3
domains: the indication for the radiological exam, radia-
tion dose, and alternative tests. The third section used
the same Likert scale design to rate satisfaction with the
mutual discussion that caregivers had with the referring
physicians regarding 3 issues: the clinical presentation
of the child; information about the radiological test (the
indication for, the radiation dose of, and alternative
diagnostic options to the requested radiological test);
and the previous radiological tests that the child had
undergone. The Likert scale adopted a 5-point design
whose possible answers ranged from fully dissatisfied to
fully satisfied, with a “neutral” option.

The third part of the questionnaire investigated the
future preferences of caregivers. A design of multiple
choice questions was used to explore the preferred
method of communication (verbal, written, or both);
preferred source of information in addition to the health-
care professional (healthcare professionals only; digital
media, including the internet and social media; tradi-
tional media, including TV and radio; both digital and
traditional media); healthcare professional (radiologist,
referring physician, or others); and type of information
(type of radiation exam, consequences of radiation, the
indication and rationale for radiation exposure).

Data Analysis

The data were coded, inserted, and analyzed using the
Statistical Package for Social Sciences (IBM-SPSS)

version 21. Only descriptive statistics were used to cal-
culate the frequencies and percentages for categorical
and ordinal variables and the means and standard devia-
tions for continuous variables. The figures were used for
better clarification of the items on a Likert scale.

Ethical Approval and Informed Consent

The study protocol was approved by the Ethics
Committee of the Institutional Review Board (IRB) of
An-Najah National University in Nablus (Reference
number: (27) September 2019). It was reviewed by hos-
pital and department officials. The purpose of the study
and interview content were described to the participants,
and written informed consent was obtained before start-
ing the interview to confirm that participation was
decided voluntarily. The collected data were kept confi-
dential and were used only for research purposes.

Results

Of the 400 caregivers approached, 60 declined to partici-
pate (15%), and 58 were excluded based on the exclusion
criteria (14.5%). The final sample comprised 282 caregiv-
ers of 282 children. The mean age of the children was
9.1years (SD £ 5.6) (62.7%), and 173 (61.3%) were males
and 109 (38.7%) were females. The majority of the partici-
pants resided in cities (59.6%), and more than a third
resided in rural areas (35.5%). The mean age of the care-
givers was 37.17years (SD £ 10.17), 56.7% were mothers,
29.4% were fathers, 5% were sisters, and 4.3% were broth-
ers to the child. Most of the fathers had an undergraduate
education (61.7%), and nearly one-fifth had secondary
education (20.9%). Maternal education level demonstrated
a similar trend, as most participating mothers had an under-
graduate-level education (66.0%), and 24.5% had a sec-
ondary-level education. Approximately two-thirds of the
children underwent X-ray imaging (66.3%), 25.2% under-
went CT, and only 8.5% underwent sonography. The chest,
shoulder, and abdomen were the most common body loca-
tions targeted for imaging (33.7%), followed by miscella-
neous locations (18.4%), small bones (16.3%), and long
bones (16.0%) (Table 1).

The respondents demonstrated a good level of satis-
faction with the overall quality of the communication
and information they received from the referring physi-
cian, with a mean score of 7.6 (SD * 1.89). The vast
majority of respondents were satisfied or very satisfied
(92.2%) with the information they received about the
indication for the radiological exam, while most were
dissatisfied or very dissatisfied (56.8%) with the infor-
mation about the radiation dose. The responses regard-
ing alternative radiological options were more divergent,



Sage Open Pediatrics

Table |. Demographic, Social, and Clinical Characteristics
of the Children.

Characteristics Frequency (%)

Age
0-3 57 (20.2)
4-6 33(11.7)
7-9 49 (17.4)
10-12 45 (16.0)
13-18 98 (34.8)
Gender
Female 173 (61.3)
Male 109 (38.7)
Area of residency
Urban 168 (59.6)
Rural 100 (35.5)
Refugee camp 14 (5.0)
Relationship of caregiver
Mother 160 (56.7)
Father 83 (29.4)
Brother 12 (4.3)
Sister 14 (5.0)
Others 13 (4.6)
Paternal educational level
Did not receive formal education 9(3.2)
Primary 19 (6.7)
Secondary 59 (20.9)
Undergraduate 174 (61.7)
Postgraduate 21 (7.4)
Maternal educational level
Did not receive formal education 8 (2.8)
Primary 10 (3.6)
Secondary 69 (24.5)
Undergraduate 186 (66.0)
Postgraduate 9(3.2)
Type of imaging test
X-ray 187 (66.3)
CT-scan 71 (25.2)
Sonogram 24 (8.5)
Targeted body location for imaging
Skull involvement 24 (8.5)
Small bone involvement 46 (16.3)
Long bone involvement 45 (16.0)
Chest shoulder abdomen 95 (33.7)
Pelvis 20 (7.1)
Miscellaneous 52 (18.4)

with 29.4% very dissatisfied and 25.5% very satisfied
(see Figure 1).

Most respondents were satisfied or very satisfied
(90.8%) with the mutual discussion they had with the
referring physician about the clinical presentation of
their children. Similarly, the majority of caregivers were
satisfied or very satisfied with the mutual discussion

Indication for the
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Figure |. Level of satisfaction with the adequacy of
received information.

Indication. dose of radiation, and _ .
alternative options to the exam
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Figure 2. Level of satisfaction with the mutual discussion
on the received information.

they had regarding the indication for and radiation dose
and alternative options of the radiological exam (76.2%)
and regarding the previous radiological exams and their
impact (62.6%) (see Figure 2).

Most caregivers preferred to receive future informa-
tion only from a healthcare professional (73.0%), while
almost fourth preferred other sources in addition to the
healthcare professional (25.5%), such as digital media
(18.8%) and traditional media (3.5%). The majority pre-
ferred both verbal and written communication (62.4%),
and approximately one-third preferred only verbal com-
munication by a healthcare professional (34.4%). When
asked about the healthcare provider they preferred to
provide information, almost half of the respondents
chose the referring physician (48.6%), while nearly the
other half chose the radiologist (46.8%). Respondents
preferred more information on the consequences of radi-
ation exposure (83.3%), the type of radiation exam
(37.9%), and the indication and rationale for radiation
exposure (25.5%) (Table 2).

Discussion

Effective communication has become a necessity in
the modern paradigm of healthcare delivery. This is par-
ticularly important in radiological care, in which various
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Table 2. Caregivers’ Preferences Regarding the Sources of
Information, Methods of Information Delivery, Healthcare
Professional, and Type of Information.

Frequency (%)

Source of information

Health care professionals 206 (73.0)
Traditional media 10 (3.5)
Digital media 53 (18.8)
Both digital and traditional 9(3.2)
Missing 4(1.4)
Method of information delivery
Oral 97 (34.4)
Written 3(1.1)
Both, oral and written 176 (62.4)
Missing 6 (2.1)

Preferred healthcare professional for communication

Referring physician 137 (48.6)
Radiologist 132 (46.8)
Others 13 (4.6)
Type of information*

Consequences of radiation 235(83.3)
Type of radiation exam 107 (37.9)
Indication and rationale for radiation 71 (25.2)
exposure

Missing I (0.4)

*The total percentage exceeds 100%, as choices are not mutually
exclusive with the possibility of multiple responses.

radiological tests may lead to adverse outcomes, such as
cancer and tissue damage. Research has suggested gaps
in the quality of communication carried out by physi-
cians and in knowledge among caregivers of children
undergoing radiological tests. Exploring communica-
tion problems, discussion dynamics, professional
knowledge gaps, and caregivers’ wishes may help
inform interventions aiming to improve the quality of
communication in radiological care. This study aimed to
investigate the quality of communication and discus-
sions between referring physicians and caregivers of
children undergoing radiological tests and explore the
future preferences of those caregivers.

This study reported adequate satisfaction regarding
communication with referring physicians. This aligns
with the findings of one local study wherein patients
perceived physicians as competent at delivering clear
clinical information with compassion and respect.3*
However, the findings of the present study also indi-
cated that satisfaction with the communication about the
clinical diagnosis and indication was greater than that
with radiological information per se, such as radiation
dose. The inadequacy of information related to radio-
logical risks, in particular, was emphasized when most

respondents (53.3%) expressed their wish to know more
about the consequences of radiation in the future. This
might be a global problem among referring physicians,
as one study conducted among caregivers of children
undergoing radiographs in Finland revealed similar
findings. In this study, most caregivers received suffi-
cient information on the symptoms of their children and
the purpose of the radiograph, but only a minority did so
on information related to radiation dose.?*

This pattern of findings suggests that although physi-
cians might have been competent in physician! Ipatient
communication, they might not have adequately pro-
vided information and engaged in detailed discussions
when this information was more radiology related. This
might indicate a potential gap in understanding of radio-
logical risks. This aligns with the findings of previous
studies conducted among healthcare professionals in
Palestine. One local study revealed that physicians’
knowledge, practices, and communication about radio-
logical risks were suboptimal.’® Similarly, other studies
have reported inadequate knowledge of radiological
risks among radio technicians®® and medical students.?’
Based on these local studies, the lack of knowledge
across multiple healthcare professions and career stages
highlights the need for developing and providing radia-
tion protection courses. These should be integrated into
undergraduate curricula and offered as part of continu-
ous medical education for healthcare professionals.
Notably, one study reported that more than two-thirds of
physicians in Palestine never took such courses during
their academic or professional lives.*®

This is part of the bigger picture in which radiologi-
cal safety in Palestine is overlooked in policy-making
and practice. A local study revealed that radiographers
did not routinely use radiation shielding tools to safe-
guard patients from radiation exposure despite provid-
ing adequate knowledge about radiation safety.’® Such
protection measures are rarely applied because, in part,
national health authorities and professional associations
lack the political will to develop and enforce relevant
guidelines and regulatory measures for radiological
safety. In connection with the disregard of radiological
safety in general, effective communication strategies for
radiological safety have yet to be implemented. Health
authorities and professional bodies should develop
safety guidelines and facilitate risk-benefit communica-
tion by developing pertinent plans and policies, includ-
ing the provision of related educational sessions and
monitoring and evaluating patient satisfaction.

Multiple measures can be implemented by healthcare
institutions to improve the communication of radiology
information. First, communication should be empha-
sized in graduate medical education and training
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modules. An example of a relevant and practical training
approach is human simulation programs that rely on
simulated patients (SPs), who are individuals trained to
imitate real patients following standardized scenarios.>’
This approach can effectively improve communication
and interpersonal skills, especially if training integrates
patients’ emotional state, adopts clear communication-
based objectives, and incorporates diverse patient char-
acteristics.** Moreover, standardized scripts can be
embedded in electronic medical records (EMRs) to
complement communication and deliver consistent mes-
saging. This can be enhanced by decision aids and
patient education material to improve caregiver under-
standing and satisfaction.

These strategies can also benefit from established
international frameworks, such as the WHO’s guide on
communicating radiation risks in paediatric imaging,
which outlines several professional- and patient-centred
communication approaches. For instance, it recom-
mends that referring physicians hold simple, clear,
benefit-focused discussions with caregivers, after which
radiologists can follow up with procedure- and dose-
related details. The guide also emphasizes the need to
involve all relevant healthcare workers, including refer-
rers, radiographers, nurses, and receptionists, in enhanc-
ing communication by responding to questions, using
educational materials, and adopting a simple language
to ensure consistent, effective, and ongoing dialogue
throughout the care pathway.*' However, these global
approaches should be tailored to the Palestinian social,
cultural, and linguistic characteristics to accommodate
caregiver expectations and communication preferences.
Indirect communication styles and deference to medical
hierarchy are common in the Palestinian settings, man-
dating attention to nonverbal cues, exploration of care-
giver concerns, and proactive invitation of questions.*>*
Moreover, as families are collectivist and central to
decision-making in healthcare, communication strate-
gies should involve key family members and consider
the sociocultural norms of respect and authority.**-*

Furthermore, a considerable minority of the partici-
pants in the present study stated a preference for receiv-
ing information from multiple sources outside healthcare
settings, such as traditional and digital media. In one
study conducted among caregivers of children undergo-
ing medical imaging, half of the participants preferred
the internet as a source of radiological information.®!
Given the inevitable use and widespread popularity of
the internet, technology should serve as a supplementary
source of information to complement direct communi-
cation with healthcare professionals, who can guide
patients to use mobile applications, social media, and
the internet to obtain information on radiation safety.
For instance, several mobile applications have been

developed to calculate the entrance surface air kerma
(ESAK) as an estimator of radiation exposure.*

Notably, in addition to providing verbal communica-
tion, some caregivers preferred written information pro-
vided by healthcare professionals in addition to verbal
communication. Other studies have also reported that
patients prefer receiving detailed yet simple written
information related to radiological examinations.?**°
Such written information can be provided through edu-
cational materials, such as brochures and pamphlets,
which can be effective tools for increasing the knowl-
edge about radiological safety. A study conducted among
a similar population of caregivers reported that more
than one-third of the participants preferred pamphlet-
delivered information.?' The “What Parents Should
Know about Medical Radiation Safety” brochure is an
example of a comprehensive, simple written instrument
used to circulate information about the risks and benefits
involved in nuclear radiology, which can be replicated to
address various topics in radiology.

This study contributes to the scarce research assessing
physicians’ communication and provision of medical
information in the region, especially in the field of radi-
ology. Moreover, the study sample was representative of
the Palestinian population, as it included participants
from almost every city in the West Bank. The sample size
also exceeded that of other studies carried out among
caregivers of children undergoing medical imaging glob-
ally. This study has several limitations. Although the
findings are comparable with those of other studies con-
ducted globally, most of these findings should not be
generalized to other populations in different settings.
This is because the gaps in healthcare communication
can be attributed to the drawbacks of the national health-
care system, such as the lack of strategies, regulations,
and stewardship. In addition to the peculiar social and
cultural characteristics inherent in the population’s
buildup, these characteristics influence many aspects of
health service delivery. Furthermore, responses to ques-
tions measuring satisfaction often lean toward positivity,
resulting in a positive skew. Moreover, the use of a con-
venient sampling method could not eliminate the inher-
ent bias of subjective selection, thereby compromising
internal validity. Additionally, the nature of the cross-
sectional study design precluded the establishment of
causality between the variables.

Conclusion

With the recent shift toward patient autonomy and
patient-centered care, effective communication and
informed discussion have become pillars of healthcare
delivery. As potential complications may ensue from
various radiological tests, effective exchange of
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information is crucial for making informed decisions and
improving the quality of care. This study aimed to
explore the adequacy of information and discussions
between physicians referring children to radiological
examinations and caregivers of those children. The study
also aimed to identify the future preferences of caregiv-
ers concerning radiological care. Although the overall
quality of communication was satisfactory, information
exchange and discussions about radiological tests were
inadequate. Caregivers also expressed a preference for
receiving both verbal and written information from
healthcare professionals, with a considerable minority
preferring other sources of information, such as digital
media. National health authorities and professional bod-
ies should address the poor knowledge and communica-
tion among referring physicians by providing educational
courses and developing effective policies to improve the
quality of communication about the risks and benefits of
radiological examinations. Moreover, the popularity of
technology amounts to an added opportunity to comple-
ment the information received in radiological care.
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