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(" ABSTRACT A

Background: lonizing radiation is a helpful diagnostic tool in a wide range of medical specialties. However, it
imposes a risk of radiation exposure to both patients and healthcare professionals. Therefore, this study aimed
at evaluating the level of knowledge of patients toward radiation exposure hazards and radiation dose.

Methodology: The study was a qualitative cross-sectional study. Data were collected through a self-adminis-
tered online questionnaire that was distributed electronically to the patients who underwent the diagnostic
radiological procedure. Data were represented in terms of frequencies and valid percentages for categorical
variables. A one-way analysis of variance test was used to compare numerical variables between subgroups.

Results: The mean knowledge score was below average (5.08 + 2.952). Patients aged between 18 and 25 years,
and single patients had significantly higher mean scores. Patients who were advised about the hazards of radi-
ation showed a significantly higher mean score. These informed patients had the highest mean score in the
entire sample population.

Conclusion: The level of knowledge of patients in Bahrain toward risks of radiation exposure is inadequate.
Further research is required on a national level. Awareness campaigns are highly recommended to improve
the level of knowledge.
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Introduction

Ionizing radiation is considered a non-invasive to minimize their risk of cancer or any other hazards of
diagnostic intervention [1], which can help in the process radiation exposure [8].

of decision making regarding a medical condition in
terms of pharmacological or interventional strategy [2].
The ionizing radiation is used in a couple of techniques,
including X-ray, computed tomography (CT) scan, and
magnetic resonance imaging (MRI) [3].

Medical professionals, including vascular surgeons,
cardiologists, and gastroenterologists, have training on
the hazards of radiation exposure [9]. This is of particular
importance in the case of intravascular interventions
[10]. These procedures impose a similar risk of radiation
Individuals who are at the highest exposure level exposure on both patients and doctors [11]. Therefore,
of ionizing radiation during the intervention, either monitoring the radiation exposure is mandatory [12].
for treatment or diagnostic purposes, are healthcare

professionals and the patients [4]. The radiation doses

can be simply estimated by a dosimeter [5]. However, Correspondence to: Khalid Hameed Alshammari
the dose of radiation exposure to patients or medical *Intern Doctor, Salmaniya Medical Complex, Manama,
staff cannot be directly observed with naked eyes while Bahrain.
measuring by a dosimeter [6]. Email: khalidalshammari78 @gmail.com
Full list of author information is available at the end of

Although  healthcare professionals working in the article.
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safety [7], patient’s education is also necessary in order
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Hazards and dose of diagnostic radiation

Other types of interventions may require a higher
radiation dose, which is mainly required for some
patient's clinical factors and certain amount of dose is
required for diagnosis [13]. The medical staff can be
protected by using dosimeter, which determines the
degree of exposure [14]. Previous reports showed that
patients receive a significantly higher dose of radiation
during diagnostic procedures [15].

Several studies have explored the level of knowledge
of healthcare professionals toward diagnostic radiation
hazards [16] though there is scarcity of data about the
level of knowledge of patients about the risk of ionizing
radiation that they are exposed to Alzahrani et al. [17].
Therefore, the aim of this study was to explore the level
of knowledge of the Bahrain population toward the risks
and hazards of radiation used for diagnostic procedures
and radiation dose.

Subjects and Methods

A qualitative, cross-sectional study was performed
in Manama, Bahrain, where an online self-developed
questionnaire was distributed, via a link to Google forms
to the patients who underwent the diagnostic radiological
procedure. Only those who completed the questionnaire
were included in the analysis.

Data were collected through a self-administered
questionnaire. The responses were divided into two
sections: the first section included questions on socio-
demographic data. The second section was questioned on
knowledge of radiation exposure hazards and radiation
doses in different diagnostic procedures.

The knowledge of respondents was evaluated by
calculating the scores for correct answers. Each correct
response was given one point. Data were represented in
terms of frequencies and valid percentages for categorical
variables. Mean, standard deviations, minimum, and
maximum values were used to describe the numerical
variables. A one-way analysis of variance (ANOVA)
test was used to compare numerical variables between
the subgroups. All p-values <0.05 were considered as
statistically significant. IBM Statistical Package for
the Social Science (IBM Corp, Armonk, NY) was used
to perform all statistical calculations, version 21 for
Microsoft Windows.

Results

Three hundred and fifty-seven participants responded
to this online questionnaire in this study. Out of 357
participants, age was subcategorized into four groups,
starting with 18-25 years old and ending with more than
56-year old. Most of the respondents (58%) belonged to
the age group 18-25 years old. On the other hand, the age
group who were greater than 56-year old had the least
number of responses (3.4%).

Single participants constituted 57.7% of participants,
while widowed participants were 0.8%. The educational
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level was also evaluated, in which 74.8% had a university
degree or higher, while 0.8% only were illiterate. All
socio-demographic data are shown in detail in Table 1.

Professions of participants were divided into either
medical or non-medical professions. Medical professions
represented 42.3% of the whole, while only 27.7% had
non-medical professions, as shown in Figure 1.

Participants were asked about the type of information
provided to them regarding their radiological
investigation. It was shown than 65.3% of the patients
were told the reason for their investigation, while 63.6%
were not informed about the radiation dose that they
will be exposed to. Additionally, 73.7% of patients were
not told about the hazards of exposure to radiation, and
67.5% were not told about other related risks, as shown
in Figure 2.

Participants were also asked about their knowledge about
the use of radiation in different diagnostic procedures,
where 65.5% of patients knew that ionizing radiation was
used in X-ray, 48.2% mentioned that radiation was used
in CT, 35% agreed that radiation was used in ultrasound.
Also, 41.5% responded with a positive response that
MRI required radiation.

On the other hand, 38.4% and 36.4% of patients mentioned
that radiation was not used in barium swallowing test and
rectal barium test, respectively. All responses are shown
in detail in Table 2.

Patients were also asked about their knowledge of exposure
to radiation during a diagnostic procedure. The questions
revealed that48.7% mentioned that radiation exposure does
not increase the risk of cancer, while 56.3% of participants

Table 1. Socio-demographic data of the respondents.

Frequency Percentage

(n) (%)
Age group
18-25 207 58.0
26-40 85 23.8
41-55 43 12.0
>56 12 34
Marital status
Single 206 57.7
Widowed ) 0.8
Married 129 36.1
Divorced 12 3.4
Educational level
llliterate 53 0.8
Primary 11
Secondary 60 16.8
Intermediate 13 3.6
University education and higher 267 74.8
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Figure 1. Profession of participants.

80

»
{n
i)

70

63.6
60

50

40

30

M | don't Know

20

H No

6.7

M Yes

10 A

/3.7
67.5
4.6 29 15
a.z

Did your doctor
mention the
reason for
investigation

Did your doctor
mention the dose
required

Did your doctor
mention the
hazards linked to other risk related

this radiation
dose?

Did your doctor
mention any

to this
investigation?

Figure 2. Information provided by treating physician.

agreed that repetitive exposure to radiation could increase
the cumulative risk of cancer. Also, 37.3% and 42.6% of
participants denied being exposed to radiation in airports
and at home, respectively. Additionally, 23.5% showed
that the risk of cancer due to CT in adults is 1/1,000.
Moreover, 91.6% of patients mentioned that they should
be told about the reason for X-ray if needed for them. All
questions and responses are shown in Table 3.

The total knowledge score was calculated for included
questions evaluating knowledge about the dose of
radiation and radiation hazards. The minimum score
report was zero, while the maximum score was 13. The
average knowledge score was 5.08 + 2.952. The mean
for total score was compared over different demographic
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data and influencing factors using one-way ANOVA at
the level of significance p-value <0.05.

It was shown that patients aged between 18 and 25 years
old had significantly higher (p-value <0.001) mean score
(5.79). Additionally, single patients had significantly
higher (p-value = 0.009) mean scores as compared to
other groups (5.41).

Patients who were told about the hazards of radiation
showed a significantly higher mean score (p-value
<0.001) as compared to those who were not provided
with this information. It is worth mentioning that this
group of patients had the highest mean score as compared
to the whole sample population (8.28). All comparisons
are shown in Table 4.
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Table 2. Knowledge of participants toward radiation use.

Frequency (n)

Percentage (%)

| don’t know 21 5.9
X-ray No 28 7.8
Yes 234 65.5
| don’t know 24 6.7
CT No 63 17.6
Yes 172 48.2
| don’t know 27 7.6
Ultrasound No 95 26.6
Yes 125 35.0
| don’t know 24 6.7
MRI No 89 24.9
Yes 148 41.5
| don’t know 45 12.6
Barium swallowing test No 137 38.4
Yes 58 16.2
| don’t know 45 12.6
Barium rectal test No 130 36.4
Yes 59 16.5

Table 3. Knowledge of patients towards radiation dose and risk of radiation exposure.

Frequency (n)

Percentage (%)

| don’t know 30 8.4
Radiation can increase the risk No 174 48.7
of cancer

Yes 75 21.0
The cumulative risk of cancer | don’t know 30 84
results from repetitive exposure to | No 51 14.3
e Yes 201 56.3

| don’t know 30 8.4
| _am exposed to radiation in No 133 373
Airports

Yes 115 32.2

| don’t know 33 9.2
| am exposed to radiation at home | No 152 42.6

Yes 101 28.3

| don’t know 18 5.0
Have you hegrd befor‘e about No 264 73.9
posteroanterior radiation

Yes 16 4.5
The total amount of radiation | don’t know 48 13.4
rect_elv_ed from posteroanterior No 107 30.0
radiation is lower than the amount
produced from chest X-ray Yes 101 28.3

1/1,000 84 23.5

1/2,000 51 14.3
Thg r|§k qf cancer .due toCT 1/3,000 64 17.9
radiation in adults is

1/4,000 7 2.0

1/5,000 59 16.5
Do you think that you should be [ No 10 238
told about your need for X-ray? Yes 327 916
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Table 4. Comparison of total knowledge score over different socio-demographic data.

Mean knowledge score p-value
18-25 5.79
A 26-40 4.26 0.001
e grou <0.001*
ge grotip 41-55 4.28
>56 2.75
Single 5.41
Widowed 5.00
Marital status 0.009*
Married 4.77
Divorced 2.75
llliterate 3.00
Primary 5.00
Educational level Secondary 5.00 0.143
Intermediate 5.26
University education and higher 3.38
Medical IS5
Profession = 0.380
None medical .28
Did your doctor mention No 5.10 <0.001*
the hazards of radiation Yes 8.28 '

*p-value at the level of significance <0.05.

Discussion

Ionizing radiation played a very important role in the
advancement of radiological investigations over the past
decade [8]. However, some adverse effects can occur due
to its use although the occurrence of these events is very
rare [6]. Knowledge of patients about these hazards is
crucial [9].

In the present study, the level of knowledge of Bahrain
patients toward radiation dose and risk of exposure to
radiation during diagnostic procedures was evaluated.
It was revealed that the level of knowledge of patients
was below average, where the mean knowledge score
was 5.08 £ 2.952. It was also shown that patients aged
between 18 and 25 years old, and single patients had
significantly higher mean score. Also, patients who
were told the hazards of radiation showed a significantly
higher mean score.

The level of patients' knowledge was also evaluated
in different clinical settings. Almatared et al. [18]
investigated the level of knowledge of patients toward
ionizing radiation on 375 patients and showed that the
level of knowledge of patients was low in Nijran city,
Saudi Arabia. Similarly, the present study showed that
the mean score for the knowledge section was below
average. Additionally, the present study revealed that
patients who got advice from their doctors about the
hazards of exposure to ionizing radiation had the highest
mean in the entire sample population.

Moreover, Sin et al. [19] evaluated the awareness of
the patients towards risks of radiological diagnostic
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procedures. The study recruited 173 patients only who
underwent either CT or X-ray imaging. Sin et al. [19]
revealed that the awareness of patients toward radiation
safety and the risk of exposure were unsatisfactory.
Additionally, Sin et al. [19] recommended awareness
programs to improve the level of knowledge of patients
towards radiation exposure risk.

Findings of Sin et al. [19] were similar to the findings
of the present work; however, the present work recruited
a larger sample size, which increases the reliability
of the present outcomes. Moreover, the present work
demonstrated the important role of physicians in
increasing the knowledge and perception of patients
towards radiation exposure risks.

Takakuwa et al. [20] evaluated the level of knowledge
of patients toward risk of CT investigations, specifically
in the Emergency Department. Takakuwa et al. [20]
recruited 383 patients who were admitted to the
Emergency Department and were required to undergo
a CT investigation for diagnostic purpose, and showed
that the patients were not aware of the extent of risk
due to exposure to radiation, especially the risk of
cancer. Furthermore, Takakuwa et al. [20] showed that
age, education level, and race were different factors
influencing the level of knowledge of patients, as well as
their attitude towards radiation exposure risk.

The present study also described a significant difference
in the level of knowledge between different age
groups, where the age group of 18-25 years showed
a significantly higher score as compared to other age
groups. However, the present work could not find a
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significant difference in the level of knowledge among
different educational levels.

The present study had some limitations; it was performed
in only one area in Bahrain, multicenter studies in the
future are recommended. Furthermore, the small sample
size could decrease the reliability of the results.

Conclusion

The level of knowledge of Bahrain patients toward the risk
of exposure to radiation and radiation dose is relatively
low. National awareness programs should be encouraged to
increase their level of knowledge regarding the risk of this
exposure. Additionally, healthcare professionals should be
encouraged to advise their patients about the procedure
that they will have its hazards and methods of prevention.
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