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Abstract

Background and aim of the work: The vision of PHCC is to be the lead-
er in transforming the health and wellbeing of people’s lives in Qatar. Ra-
diology department covers medical imaging services all over the country
as a frontline for patient management. Diagnostic radiology is the field of
medicine that uses imaging studies and procedures to diagnose a patient.
Using of ionizing radiation in medical imaging has been rapidly increasing
since the discovery of X-Ray due to the advancements in medical imaging
technology. The aim of this study is to evaluate the current awareness
level of PHCC physicians toward the radiation hazardous, safety and pro-
tection.

Materials and methods: A cross-sectional survey, an online question-
naire gauging awareness of PHCC physicians toward the radiation safety
and protection was distributed to PHCC physicians. Data was analyzed
using descriptive statistics.

Results: 152 physicians shared in this survey, 59% were males and 49%
were females. Majority of sharing physicians was family medicine (80%).
The current study shows different levels of radiation awareness among
primary health care physicians with wide variation so some physicians
have a well understanding of the radiation exposure risks and therefore
taking the required precautions that can minimize these risks, others
showed lack knowledge and awareness of radiation safety.

Majority of participants could not identify correctly the patient ab-
sorbed dose from a chest X-ray as well as the approximate effective radia-
tion dose from a chest X-ray compared to natural background radiation.
On the other hand, majority of participants (87.5%) could identify lead
as the correct material of radiation protection apron. While the majority
could realize that children are the most sensitive to radiation, still a high
percentage (41%) did not know this, similar result to identify the most
sensitive organs to radiation. While majority (62%) thought that the risk
for developing cancer increase with the dose value and may be present
even with a single exposure. Majority of respondents had accurately real-
ized that the approximate effective dose that a patient receive in a two-
view CXR is considered twice the single-view CXR.

On the other hand, the study confirmed the high frequency of X-ray re-
quests the PHCC physician needs in current daily work (94% are request-
ing sometimes, usually or always) while 5.5% rarely do. The study showed
that about 53% of patients and/or their families are rarely or never asking
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about the radiation risks of their requested procedure while 92% of
participants explain these risks versus benefits of X-Ray to their pa-
tients (65.5% are usually or always do). 81% of participants never re-
quest X- Ray for pregnant ladies while 17% can request after observing
the pros and cons of such an examination, notify the patient about the
potential outcomes, and request a lead-vest to be worn by the patient.
Majority of participants (85%) believe that both prescriber and prac-
titioner share the professional responsibility for protecting patients
from unnecessary radiation doses, and forbid unjustified exposure to
ionizing radiation and place responsibility for protecting patients from
unnecessary radiation which agrees with the recommendation of In-
ternational Commission on Radiological Protection (ICRP). 60.5 % of
participants could understand that pregnant women should not be
submitted to or screening mammography. Only 53 % could identify CT
as being the highest source of radiation dose among modalities used in
medicine. Majority of participants (85%) could correctly identify US as
being a non-ionizing radiation imaging modality and 35.5% could know
that PET CT has a prolonged period of emitting radiation.

Conclusion: This study highlighted the need for more radiation safe-
ty education and training program for primary health care physicians
to improve the level of radiation awareness and safe practices. Imple-
menting of radiation safety training can help to reduce the radiation

exposure risk in primary health care.

Keywords: PHCC; Radiation; Awareness; Radiologists; X-Ray.

Abbreviations: PHCC: Primary Health Care Cooperation; ALARA: As
Low as Reasonably Achievable; ICRP: International Commission on Ra-
diological Protection.

Background

The vision of PHCC is to be the leader in transforming the
health and wellbeing of people’s lives in Qatar. Radiology de-
partment covers medical imaging services all over the coun-
try as a frontline for patient management. In 1895, a German
physicist -Roentgen- discovered a new kind of rays. This was
more than 125 years. The X-rays are used every day all over the
world representing millions of diagnostic radiology procedures.
The development of medical imaging processes has, since its
discovery, showed a great ability to give the human population
great benefits when used for diagnosis. Diagnostic radiology is
the field of medicine that uses imaging studies and procedures
to diagnose a patient [1-5]. Using of ionizing radiation in medi-
cal imaging has been rapidly increasing since the discovery of
X-Ray due to the advancements in medical imaging technology.
Some recent studies have highlighted the carcinogenic poten-
tial of ionizing radiation even in low dose [6-8] which makes the
importance of radiation protection awareness to be very impor-
tant and necessitates the optimization of the use of radiation in
medical imaging, this can be achieved through the collaborative
effort of the radiology staff and referring physicians [9]. It is also
a task of radiology staff to check if the X-Ray is obligatory as they
are educated to have a good knowledge on the safety measures
and optimization procedures. In addition, It is expected from
them to disseminate the awareness regarding wise use of ra-
diation among other staffs and the public. Therefore, radiation
awareness is essential to ensure rational use of ionizing radia-
tion in medical field [8-19].

Aim of the study: To evaluate the current awareness level of
PHCC physicians toward radiation hazards, safety, and protec-
tion. This study can identify and measure the current awareness
level of PHCC physicians toward radiation hazards, safety, and
protection.

Materials and methods
Study design

A cross-sectional survey, an online questionnaire gauging
awareness of PHCC physicians toward radiation safety and pro-
tection was distributed to PHCC physicians. Data was analyzed
using descriptive statistics.

Study setting

A cross-sectional anonymized questionnaire survey was
conducted for physicians in all PHCC health centers distributed
across the different regions to collect their replies regarding the
awareness of radiation safety and protection. The survey includ-
ed demographic characteristics (age and work experience) and
short questions related to radiation protection. Several ques-
tions were administered to each participant, questions were
related to the general information regarding training, knowl-
edge, and experience of medical radiation imaging as well as
to measure the level of understanding of radiation hazards and
protection.

Respondents were asked if they had read any published ar-
ticles on radiation protection or attend any radiation protection
courses, workshops or lectures before?
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If they are aware about three principles of radiation protec-
tion (Justification, optimization, and dose limits) and if they are
aware of that every single exposure to ionizing radiation is cu-
mulative and therefore increases an individual’s lifetime cancer
risk and of their responsibility in limiting protecting patients
from unnecessary radiation doses and unjustified exposure to
ionizing radiation. We explored how often they request routine
X- ray examinations and if they are checking the previous stud-
ies for any recent similar one before requesting. Also, they were
asked if they outline the attendant risks and benefits of X-ray
examinations to their patients before prescribing these exami-
nations and if the patients and/or their families request infor-
mation about the radiation risks when they were requesting?

The survey was online and consent for participation was digi-
tally included in the questionnaire.

Study population

Inclusion criteria for the study: PHCC physicians.
Exclusion criteria for the study: Radiologists
Sampling

NA, the questionnaire was disseminated to all PHCC physi-
cians through official mail & Microsoft teams, all replies were
included in the study so no sampling was used.

Sample size calculation

NA, the questionnaire was disseminated to all PHCC physi-
cians, all replies were included in the study so no sampling will
be used.

Types of outcome measurements

The awareness of radiation hazards, protection, and safety
among the physicians in PHCC was analyzed.

The outcome measures included:

° If respondents had read any published articles on ra-
diation protection or attended any radiation protection courses,
workshops or lectures before?

° If they are aware about three principles of radiation
protection (Justification, optimization, and dose limits) and if
they are aware of that every single exposure to ionizing radia-
tion is cumulative and therefore increases an individual’s life-
time cancer risk.

° If they are aware of their responsibility in limiting pro-
tecting patients from unnecessary radiation doses and unjusti-
fied exposure to ionizing radiation.

° How often they request routine X- ray examinations
and if they are checking the previous studies for any recent
similar one before requesting.

° If they outline the attendant risks and benefits of X-ray
examinations to their patients before prescribing these exami-
nations.

. The data was collected and calculated, and the results
were expressed as percentages.

Quality control measures and good practices to be followed
during the study:

The data is de-identified. The REPORT statement, which is an
extension of the STROB statement checklist (international, col-
laborative initiative of epidemiologists, methodologists, statisti-
cians, researchers and journal editors involved in the conduct
and dissemination of observational studies, with the common
aim of Strengthening the Reporting of Observational studies in
Epidemiology) specially designed to assure the quality of report-
ing of secondary data analysis will be followed during analysis
and writing of the research paper

e Gender
e Specialty

e  Frequency of reading articles or attending course for ra-
diation awareness.

e How often he requests routine X- ray examinations for
the diagnosis of his patients?

e How frequent do you check the patient’s file for any re-
cent radiological study before requesting new study?

e How frequent do patients and/or their families request
information about the radiation risks when you are re-
questing?

e How frequent do you outline the attendant risks and
benefits of X-ray examinations to your patients before
prescribing these examinations?

e How frequent do you request X- Ray for pregnant ladies?

e Who is responsible for protecting patients from unnec-
essary radiation?

e What does the ALARA principle mean?

e Can pregnant women be submitted to or screening
mammography?

e  Material of protective apron.

e Imaging modalities with (higher radiation dose — non-
ionizing - prolonged period of emitting radiation?)

e The percentage of total ionizing radiation the general
public is exposed to from medical radiations

e Radiation doses in some common X-Ray studies.
e Organ’s sensitivity to radiation in different ages.
e X-Rayin childbearing age ladies.

e  Cancer risk with radiation.

e Should any procedure involving radiation be justified in
relation to available alternatives?

Results

152 physicians shared in this survey, 59% were males and
49% were females.

Majority of sharing physicians was family medicine (80%).
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Figure 1: What is your gender?
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Figure 2: What is your specialty?
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Figure 3: How frequent do you read any published articles on ra-

diation protection?
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. Never 14%

Figure 4: How frequent do you attend any radiology courses, work-

shops or lectures?
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/

. Always 15%

[ Usually 51%

. Sometimes 28%
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Figure 5: How often do you request routine X- ray examinations for
\the diagnosis of your patients? /
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. Always 58%
[ Usually 31%
. Sometimes 8%
. Rarely 2.5%
Never 0.5%

Figure 6: How frequent do you check the patient’s file for any re-

\cent radiological study before requesting new study? /
a N
[ ] Always 9.5%
[ ] Usually 11% ‘
. Sometimes 26.5%
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® Never 10.5%

Figure 7: How frequent do patients and/or their families request
\information about the radiation risks when you requesting? /
/

@ Always 31.5%
() Usually 34%
. Sometimes 26.5%
o Rarely 7.5%
. Never 0.5%

Figure 8: How frequent do you outline the attendant risks and

benefits of X-ray examinations to your patients before prescribing

these examinations?
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@ Inever order X-ray for a pregnant patient, §1%
Ifreely order X-ray as I think there is no side effect. 1.5% &
Torder as long as she will wear a protective-vest 0.5%
Tobserve the pros and cons of such an exam. 17%

\Figure 9: How frequent do you request X- Ray for pregnant ladies?

@ Prescriber, not practitioner 3.5%

» Practitioner, not prescriber 6.5%
[ Both prescriber and practitioner 85%

. Someone else 3%

Figure 10: The International Commission on Radiological Protec-
tion (ICRP) recommendations defining professional responsibility
for protecting patients from unnecessary radiation doses, and for-
bid unjustified exposure to ionizing radiation and place responsibil-
ity for protecting patients from unnecessary radiation on:

\
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Figure 11: What does the ALARA principle mean?

/
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Figure 12: Can pregnant women be submitted to screening mam-
mography? /
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. lead
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88%

2.5%

\Figure 13: The apron used to protect from radiation is made from?

@ Lumbar spine x-ray 20%

@ Chest X-ray 11%
@ CT (computed tomography)  53%

® don’t know 15%

Figure 14: Which of the following modalities is responsible for

most of radiation dose in medicine?
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|
Figure 15: Which of the following does not use ionizing radiation?

- N
. PET-CT 35.5%
. Abdomen CT 9%
[ ] Barium study 24.5%
. I don’t know 31%

Figure 16: Which of the following has a prolonged period of emit-

ting radiation? /
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Figure 17: The percentage of total ionizing radiation that, the gen-
eral public is exposed to from medical radiations
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Figure 18: How does the approximate effective radiation dose from
a chest X-ray compared to natural background radiation? j

/
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Figure 19: The radiation dose from 1 lumbar spine examination is
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Figure 21: Which one of the following is the least sensitive to ra-

I
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Figure 22: Which one of the following is most sensitive to radia-

\\ti on? /
d @ Liver 2% h
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@ stomach 2% /
® 1dont know 32%

Figure 23: In pediatric population what are the most sensitive or-

equal to \\gans to radiation? /
<
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Figure 24: Fetal tissue is more susceptible to radiation
Figure 20: What is the patient absorbed dose from a chest X-ray? \\ /
\_ /
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. Yes 55%
. No 34%
11%

I don't know
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Figure 25: Should every woman in childbearing age be submitted
to a pregnancy test before being submitted to radiography of the
pelvis?

® Yo 62%
[ 18%
© Idon'tknow 20%

Figure 26: Does the risk for developing cancer increase with the
dose value and may be present even with a single exposure?

A

Figure 27: Should any procedure involving radiation be justified in
relation to available alternatives?

@ v 80%
® No 9%
. Idon't know 11%

Discussion

Radiation exposure is considered as a major concern in the
medical community as having potential risks to both patients
and healthcare professionals. Primary health care physicians
play a crucial role in patient care, including diagnosing and
treating a variety of medical conditions using radiation-based
technologies. Therefore, it is critical that physicians have a well
understanding of the risks accompanied with radiation expo-
sure and do the necessary precautions that can reduce these
risks to the minimum. On the other hand, the lack of radiation
awareness among physicians can be a source of unnecessary
patient radiation exposure thus will increase the risk of adverse
outcomes.

Some previous studies [19] that investigated the aware-
ness of doctors about diagnostic radiation exposure showed
that over 80% of them had no formal training about ionizing
radiation. Only minority (19%) of participant could identify the
ALARA principle correctly. The current study shows different
levels of radiation awareness among primary health care physi-
cians with wide variation so some physicians have a well under-

standing of the radiation exposure risks and therefore taking the
required precautions that can minimize these risks, others lack
knowledge and awareness of radiation safety. Majority of par-
ticipants could not identify correctly the patient absorbed dose
from a chest X-ray as well as the approximate effective radiation
dose from a chest X-ray compared to natural background ra-
diation which should divert the attention of the need for more
radiation safety education and training for primary health care
physicians. On the other hand, majority of participants (87.5%)
could identify lead as the correct material of radiation protec-
tion apron. While the majority could realize that children are
the most sensitive to radiation, still a high percentage (41%) did
not know this, similar result to identification of the most sensi-
tive organs to radiation.

While majority (62%) thought that the risk for developing
cancer increase with the dose value and may be present even
with a single exposure, however those who could not identify
this fact will be in need to more radiation education for aware-
ness. Several studies [9-12] had recommended the radiation
safety training programs as being able to significantly improve
the awareness of physicians toward the radiation safety. These
findings emphasizes the need for radiation safety education and
training for primary health care physicians. These programs can
include various topics such as the radiation safety principles,
techniques of radiation protection, and the use of personal pro-
tective equipment. The application of such programs can also
support the physicians to be up-to-date with the latest guide-
lines and regulations regarding radiation safety. 152 physicians
shared in this survey, 59% were males and 49% were females.
Majority of sharing physicians was family medicine (80%).
Azmoonfar et al. [20] observed a poor awareness of most of the
physicians about routine radiology examinations In our study,
the study showed that 55% of participants had read a published
articles on radiation protection, while 45% rarely or never did
While more than 56% had rarely or never attended any course,
workshop or lectureln an earlier (21,22) majority of respon-
dents had rightly indicated that the approximate effective dose
that a patient receive in a two-view CXR is considered twice the
single-view CXR. On the other hand, the study confirmed the
high frequency of X-ray requests the PHCC physician needs in
current daily work (94% are requesting sometimes, usually or
always) while 5.5% rarely do. The study showed the importance
of availability of previous studies as 97% of participants check it
before requesting new studies (majority of participant, 89% are
always or usually do this).

The study showed that about 53% of patients and/or their
families are rarely or never asking about the radiation risks of
their requested procedure while 92% of participants explain
these risks versus benefits of X-Ray to their patients (65.5% are
usually or always do). 81% of participants never requested X-
Ray for pregnant ladies while 17%. Can request after observing
the pros and cons of such an exam, notify the patient about
the potential outcomes, and request a lead-vest to be worn by
the patient. Majority of participants (85%) believe that both
prescriber and practitioner share the professional responsibil-
ity for protecting patients from unnecessary radiation doses,
and forbid unjustified exposure to ionizing radiation and place
responsibility for protecting patients from unnecessary radia-
tion which agrees with the recommendation of International
Commission on Radiological Protection (ICRP). On the hand,
only 19% of participant could recognize the ALARA (As Low A
reasonably achievable) principle meaning correctly.
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60.5% of participants could understand that pregnant wom-
en should not submitted to or screening mammography. Only
53% could identify CT as being the highest source of radiation
dose among modalities used in medicine. Majority of partici-
pants (85%) could correctly identify US as being a non-ionizing
radiation imaging modality and 35.5 could know that PET CT
has a prolonged period of emitting radiation. Only 15% of par-
ticipants could correctly identify the percentage (25-30%) of
medical radiation from the total ionizing radiation the public
is exposed to. 21% of participant could correctly estimate the
approximate effective radiation dose from a chest X-ray com-
pared to natural background radiation as being 10 days. This
low frequency of respondents that demonstrated awareness
of the approximate effective radiation dose from a chest X-ray
compared to average natural background radiation affirmed an
earlier report [20,23]. Furthermore, in earlier report [21] found
that 20.61% of respondents had correct understanding in com-
parison of radiation exposure from one CXR as equivalent to the
amount of radiation from the natural surroundings in 10 days.
while only 10.5% could know that radiation dose from 1 lumbar
spine examination is equal to radiation dose of 65 PA chest X-
Ray and 16.5% of participant could estimate 0.02 mGy as the
patient absorbed dose from a chest X-ray.

Only 32% could correctly choose kidneys as being less sensi-
tive to radiation than thyroid, breast and gonads while 58.5%
correctly identify gonads as being the most sensitive organs
to radiation in pediatric population. Similar ratio (59%) of par-
ticipant could understand that children are more sensitive to
radiation than older. This matches with earlier studies [19,23]
in which recorded the children as being the most sensitive cat-
egory of age sensitive to radiation was indicated by more than
75% of respondents. Also, a nearly similar ratio (61%) of par-
ticipants could know that fetal tissue is more susceptible to ra-
diation. 54.5% of participants correctly thought that not every
woman in childbearing age should be submitted to a pregnancy
test before being submitted to radiography of the pelvis. 62%
of participants only thought that the risk for developing cancer
increase with the dose value and may be present even with a
single exposure.

80% of participant believe that any procedure involving ra-
diation should be justified in relation to available alternatives.

15% of participants had chosen 15-30% as a percentage of
total ionizing radiation the public is exposed to from medical
radiations. 80% of participant considered that any procedure
involving radiation should be justified in relation to available
alternatives?

Majority of participants (77.6%) are usually or sometimes
requesting routine X- ray examinations for the diagnosis of their
patients, most of participants (88.9%) check the patient’s file
for any recent radiological study before they requesting new
study. It was noticed that, minority of patients and/or their
families are requesting information about the radiation risks
ordered while the majority (35.5%) of participants of referring
physician outline the attendant risks and benefits of X-ray ex-
aminations to their patients before prescribing these examina-
tions? The International Commission on Radiological Protection
(ICRP) recommendations defining professional responsibility
for protecting patients from unnecessary radiation doses, and
forbid unjustified exposure to ionizing radiation and place re-
sponsibility for protecting patients from unnecessary radiation
on both prescriber and practitioner 85%. 87% of participants
could correctly identified lead as the material used for radia-

tion protection apron 53% of participants had identified CT as
being the most radiation dose in medicine and 85% could cor-
rectly identified US as non-ionizing imaging modality, while only
35.5% could know that PET/CT has prolonged period of emitting
radiation.

Conclusion

Radiation exposure is an important concern in the medical
community. Collaboration among healthcare professionals is
essential to ensure that radiation safety is of a high priority in
patient care. This study highlighted the need for more radiation
safety education and training program for primary health care
physicians to improve the level of radiation awareness and safe
practices. Implementing of radiation safety training can help to
reduce the radiation exposure risk in primary health care.
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