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Abstract

Background: lonizing radiation is essential in modern medicine but poses significant occupational risks. Awareness
of radiation hazards and safety protocols among paramedical personnel is vital. This study assessed knowledge of
radiation protection among radiology staff in a tertiary care hospital in Pakistan.

Methodology: A cross-sectional study was conducted at District Headquarter Hospital, Gujranwala (June-November
2024). Using convenience sampling, 150 paramedical personnel completed a structured questionnaire assessing
demographics, 13 knowledge items, and attitudes. Knowledge scores were classified as good (275%), average (50-
74%), and poor (<50%). Data were analyzed using SPSS 26, and associations were tested using Chi-square with
Cramer’s V.

Results: Most participants had poor knowledge (43.3%), while 40.7% showed good and 16.0% average knowledge.
Institutional training strongly predicted higher knowledge scores (x*=28.3, p<0.001, Cramer’s V=0.47). Significant
associations were also found with designation, experience, and department.

Conclusion: Radiation protection awareness among paramedical staff was inadequate. Institutional training
significantly improved knowledge levels. Regular, structured, and mandatory training programs are needed to
strengthen radiation safety culture and minimize occupational risks.
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Introduction
onizing radiation plays a pivotal role in contemporary medicine, contributing to both diagnostic
imaging and therapeutic procedures. Globally, it is estimated that more than 3.5 billion
radiologic examinations are performed annually, underscoring the widespread reliance on
imaging technologies for disease diagnosis and management (1). Despite its undeniable
benefits, radiation is a double-edged sword: occupational and environmental exposure can result
in biological harm if not adequately controlled. Acute effects include skin erythema and radiation
burns, while chronic and cumulative exposure has been linked to cataracts, infertility,
hematological disorders, and various malignancies (2). The health burden associated with
unnecessary or unsafe radiation exposure is therefore significant and requires stringent preventive
strategies.

Radiation safety practices are built upon three internationally recognized principles:
justification (ensuring that every procedure is clinically warranted), optimization (minimizing
exposure while achieving diagnostic or therapeutic goals), and dose limitation (adhering to
recommended thresholds) (3,4). The International Commission on Radiological Protection (ICRP)
and the World Health Organization (WHO) have consistently emphasized the importance of
continuous education, structured

Despite the availability of international standards, evidence from both high-income and
low- and middle-income countries reveals inconsistent levels of awareness and compliance among
healthcare workers. Studies have reported that between 35% and 63% of medical and paramedical
staff possess inadequate knowledge of radiation hazards, with many failing to implement protective
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measures consistently (8-10). Factors such as lack of formal
training, limited institutional resources, and insufficient
reinforcement of safety protocols contribute to this variability.
Furthermore, misconceptions about radiation doses and risks
remain common, even among professionals directly involved in
radiological procedures (11).

Paramedical personnel—including radiographers,
nurses, nursing aides, and clerical staff working in radiology
units—represent a particularly important group in this regard.
Their routine duties place them in close proximity to ionizing
radiation, making them vulnerable to both immediate and long-
term occupational risks. The level of their knowledge, attitude,
and adherence to protective practices directly affects not only
their own safety but also that of patients and colleagues.
However, multiple studies highlight disparities in awareness
among different professional categories, years of experience,
and departments of employment (12-14).

In Pakistan, the demand for radiological services is
rapidly expanding, fueled by population growth and increasing
dependence on imaging for diagnosis. Yet, limited research has
been conducted to systematically assess the knowledge and
practices of paramedical personnel regarding radiation
protection. The scarcity of structured training programs and
inconsistent enforcement of safety policies exacerbate the
problem. Understanding the current status of awareness among
this group is therefore essential for identifying gaps, guiding
educational interventions, and shaping hospital policies to
improve radiation safety culture.

This study was designed to evaluate the awareness of
radiation hazards and protection measures and identify
associations between knowledge levels and professional
characteristics such as training, designation, and years of
experience among paramedical staff working in the radiology

department of a tertiary care hospital in Pakistan.

Methodology

Study Design and Setting

This was a cross-sectional study conducted at the District
Headquarters (DHQ) Hospital, Gujranwala, Pakistan. The study
was carried out over a six-month period from 1st June 2024 to
30th November 2024.

Study Population and Sample Size

A total of 150 paramedical staff members working in different
departments were included in the study. Participants were
selected using a convenience sampling technique.

Eligibility Criteria

Inclusion criteria: Paramedical personnel (e.g., nurses, nursing
aides, radiographers, and supporting staff) working in the
Radiology, Medicine, and Surgery departments of DHQ Hospital
who consented to participate.
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Exclusion criteria: Staff members who declined to participate
or did not provide informed consent.

Data Collection Tool

Data were collected using a pre-structured and validated
questionnaire, adapted from previously published studies (12-
13). The questionnaire consisted of three sections:
Demographic characteristics - age, gender, education level,
designation, years of professional experience, and department of
work.

Knowledge assessment - 13 close-ended questions regarding
radiation protection and hazards. Each correct response was
awarded one point, giving a maximum score of 13. Scores were
categorized as:

Good: 275% (210 correct responses)

Average: 50-74% (7-9 correct responses)

Poor: <50% (<6 correct responses)

Attitude assessment - Likert-scale questions regarding
perception of knowledge, training received, and need for
updates in radiation protection awareness.

Ethical Considerations

Ethical approval was obtained from the Institutional Ethical
Informed consent was taken from all
data
confidentiality of responses were ensured.

Review Committee.

participants prior to collection. Anonymity and

Data Analysis

Data were analyzed using SPSS version 26. Descriptive statistics
(frequencies and percentages) were calculated for categorical
variables. Associations between demographic/professional
characteristics and knowledge categories were examined using
Chi-square tests. Effect sizes were calculated using Cramer’s V.
Logistic regression models were applied to explore predictors of
good knowledge scores. A p-value <0.05 was considered

statistically significant.

Results

A total of 150 participants were enrolled. The majority of
participants were below 25 years of age (98.0%), and most were
male (96.7%). Regarding education, 72 (48.0%) had a bachelor’s
degree in nursing, 71 (47.3%) held an intermediate or diploma
in nursing or radiography, and 7 (4.7%) had a bachelor’s degree
in radiography and imaging technology. Most participants were
staff nurses (68.6%), followed by nursing aides (26.7%),
radiographers (4.0%), and assistant clerks (0.7%). Over half of
the participants (53.3%) had <5 years of professional
experience. More than half (54.7%) worked in the radiology
department, followed by surgery (35.3%) and medicine (10.0%).
Nearly half (45.3%) reported daily contact with radiation. (Table
iy
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Table 1: Demographic parameters of Paramedical staff (n = 150)

dip. in nursing

Parameters n (%)

Age groups | <25 147 (98.0%)

(years) 25-45 2 (1.3%)
>45 1(0.7%)

Gender Male 145 (96.7%)
Female 5(3.3%)

Education Intermediate/ dip. in radiography / | 71 (47.3%)

Department | Radiology 82 (54.7%)
Surgery 53 (35.3%)
Medicine 15 (10.0%)
Contact Many times, a day 68 (45.3%)
with Many times, a week 32 (21.3%)
radiation Many times, a month 34 (22.7%)
Rare 16 (10.7%)

Knowledge regarding radiation hazards and protection was

Nursing graduate 72 (48.0%)
Bachelors in medical imaging | 7 (4.7%) variable (Table 2). Only 40.7% of participants achieved a good
technology knowledge score, while 43.3% scored poorly and 16.0% scored
Designation | Staffnurse 103 (68.6%) average. Awareness was lowest for specific items such as the use
Nursing aid 40 (26.7%) of thermoluminescent dosimeter (47.3% correct) and the
Staff  radiographer/ trainee | 6 (4.0%) continuous activity of CT scanners (55.3% correct).
rad%ographer Encouragingly, 66.7% correctly identified lead as the protective
Assistant clerk 1(0.7%) terial i diati hieldi d 56.7% ized
Experience | <5 80 (53.3%) material in radiation shielding, an .7% recognize
(years) 515 57 (38.0%) ultrasonography as the safest modality for pregnant patients.
16-25 13 (8.7%) Knowledge score distribution is summarized in Figure 1.
Table 2: Knowledge of participants about radiation protection and safety hazards (CT = Computed tomography; MRI = Magnetic resonance imaging)
Questions n (%)
It does not work on x-rays Computed tomography 14 (9.3%)
Mammography 41 (27.4%)

Magnetic resonance imaging

75 (50.0%)

Barium studies

20 (13.3%)

Radiation is continuously active CT
scan machine

Yes

34 (22.7%)

No

83 (55.3%)

CT scan machine doesn’t use radiation

23 (15.3%)

I don’t know

20 (13.3%)

MRI is safe for

Patient with cardiac pacemaker

16 (10.7%)

Patient with cochlear implant

20 (13.3%)

Patient with recent orthopedic surgery to fix fracture

26 (17.3%)

Pregnant patient

88 (58.7%)

Safe modality for pregnant patient

Computed tomography

23 (15.3%)

Mammography

14 (9.3%)

Chest x-ray with gonad shield

28 (18.7%)

Ultrasonography 85 (56.7%)
Least affected organ by diagnostic | Thyroid glands 17 (11.3%)
radiation Eyes 20 (13.3%)
Gonads 34 (22.7%)
Chest 79 (52.7%)

Prerequisite test to undergo
radiological procedure that involves
IV contrast

Complete blood count

19 (12.7%)

Serum Iron level

23 (15.3%)

Liver function test

10 (6.7%)

Renal function test

98 (65.3%)

extra careful in
department?

radiology

Risk of developing cancer in future | Very high 18 (12.0%)
with a radiation dose of a single | Verylow 64 (42.7%)
chest x-ray No effect 50 (33.3%)

I don’t know 18 (12.0%)
Which group of women should be | Menstruating women 25 (16.7%)

Post-menopausal women

24 (16.0%)

Adolescent girls

31 (20.7%)

Pregnant/ reproductive age women

70 (46.7%)

Material used in protective clothing
against radiations

Plastic 22 (14.7%)
Lead 100 (66.7%)
Iron 15 (10.0%)
Aluminium 13 (8.6%)
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Questions

n (%)

Thermoluminescent dosimeter | Protection against radiation

11 (7.3%)

badge is used for

Identification of workers in the radiology department

39 (26.0%)

Assessment of the amount of radiation exposure

71 (47.3%)

I don’t know

29 (19.4%)

Standard measure for protection | Stand behind any pillar or wall

17 (11.3%)

during portable radiography

Stay at least 6 feet away from machine

92 (61.3%)

Isolate the room

25 (16.7%)

No need for protection

16 (10.7%)

During portable radiographs or | Yes

20 (13.3%)

computed tomography, the | Never

28 (18.7%)

attendant of the patient must | Depends on the procedure

37 (24.7%)

accompany him/her

If patient is uncomfortable,
accompany after wearing safety apron

attendant may

65 (43.3%)

Implementing radiation safety | Strongly agree

43 (28.7%)

measures when my family is | Strongly disagree

68 (45.3%)

complete. One’s own choice

18 (12.0%)

I don’t know

21 (14.0%)

Total knowledge score Good (£75%)

61 (40.7%)

Average (50-74%)

24 (16.0%)

Poor (<50%)

65 (43.3%)

Knowledge Score Distribution

60

40+

201

Number of Participants

101

Good (=75%) Average (50-74%) Poor (<50%)

Figure 1: Knowledge Score Distribution

Regarding attitudes (Table 3), 36.0% of participants perceived
their knowledge as good, while 42.0% reported having been
taught about radiation safety during training. Notably, 52.0%
strongly agreed that their knowledge required updating.

Table 3: Attitude of participants about radiation protection and
safety hazards

Questions n (%)

My knowledge | Good 54 (36.0%)
regarding  radiation | Average 50 (33.3%)
protection and safety | Poor 30 (20.0%)
hazards is I don’t know about it 16 (10.7%)

Pak J Public Health

Were taught about | Yes 63 (42.0%)

radiation protection 5
and safety hazards No 04 (42.7%)
[ don’t remember 12 (8.0%)
[ couldn’t attend 11 (7.3%)
I need to update my | Agree 34 (22.7%)

knowledge regarding
radiation protection
and safety hazards

Strongly agree 78 (52.0%)
21 (14.0%)

17 (11.3%)

Strongly disagree

I don’t know

Associations between knowledge scores and participant
characteristics are presented in Table 4. Chi-square tests with
Cramer’s V effect sizes indicated that Institutional training was
the strongest predictor of knowledge (x?=28.3, p<0.001,
Cramer’s V=0.47). Trained participants were more likely to
achieve good scores (61.9%) compared with untrained
participants (25.0%) (Figure 2). Designation was significantly
associated with knowledge (x*=16.8, p=0.010, Cramer’s V=0.24).
Nursing aides demonstrated the highest proportion of good
knowledge (62.5%), compared with staff nurses (32.0%) (Figure
3). Experience showed a significant association (x*=13.1,
p=0.011, Cramer’s V=0.21). Participants with <5 years of
experience were more likely to achieve good scores (51.2%)
compared to those with 5-15 years (24.6%) (Figure 4).
Department of work was also associated (x?=14.4, p=0.006,
Cramer’s V=0.22). Staff in medicine demonstrated the highest
proportion of good knowledge (66.7%), followed by radiology
(45.1%) and surgery (26.4%) (Figure 5). These results indicate
that formal training, professional role, work experience, and
departmental context significantly influence awareness of
radiation protection and safety hazards.
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Table 4: Association between knowledge score and various parameters

Parameter Knowledge score p-value*
Good Average Poor
Have been | Yes 39(61.9%) | 12(19.0%) 12 (19.0%) | <0.0001
taught at the | No 16 (25.0%) | 6 (9.4%) 42 (65.6%)
institution [ don’t remember 4 (33.3%) 4 (33.3%) 4 (33.3%)
I couldn’t attend 2 (18.2%) 2 (18.2%) 7 (63.6%)
Age groups | <25 58 (39.5%) | 24 (16.3%) 65 (44.2%) | 0.347
(years) 25-45 2(100.0%) | 0(0.0%) 0 (0.0%)
>45 1(100.0%) | 0 (0.0%) 0 (0.0%)
Gender Male 58 (40.0%) | 24 (16.6%) 64 (43.4%) | 0.518
Female 3(60.0%) 0 (0.0%) 2 (40.0%)
Education Intermediate/ diploma in nursing/ diploma in radiography | 29 (40.8%) | 12 (16.9%) 30 (42.3%) | 0.642
Bachelors in nursing 29 (40.3%) | 11(15.3%) 32 (44.4%)
Bachelors in radiology and imaging technology 4 (57.1%) 2 (28.6%) 1(14.3%)
Designation Staff nurse 33 (32.0%) | 19 (18.5%) 51 (49.5%) | 0.010
Nursing aid 25(62.5%) | 3(7.5%) 12 (30.0%)
Staff radiographer / trainee radiographer 3(50.0%) 1(16.7%) 2 (33.3%)
Assistant clerk 0 (0.0%) 1(100.0%) 0 (0.0%)
Experience <5 41 (51.2%) | 13 (16.3%) 26 (32.5%) | 0.011
5-15 14 (24.6%) | 11 (19.3%) 32 (56.1%)
16-25 6 (46.2%) 0 (0.0%) 7 (53.8%)
Department Radiology 37 (45.1%) | 16 (19.5%) 29 (35.4%) | 0.006
Surgery 14 (26.4%) | 6 (11.3%) 33 (62.3%)
Medicine 10 (66.7%) | 2(13.3%) 3(20.0%)
Knowledge Score by Training Status Knowledge Score by Experience
80 Knowledge Level
60 . Good
70 e Average
= FPoor
g 50 260
2 3
S 40 S s0
5 5
a a
% 30 s 40
o v
£ £ 30
z20 z
Knowledge Level 20
10 = e 10
= Foor
0 Trained Not Trained 0 <5 5-15 16-25
Group Group
Figure 2: Knowledge Score by Training Status Figure 4: Knowledge Score by Experience
Knowledge Score by Designation Knowledge Score by Department
100 KﬂIEdGzEJEVEI 80 Kiw\egl?;cll.svﬂ
= Average m Average
= Foor 70 - Foor
w 80 0
= < 60
£ o0 g5
a a
5 5 40
é 40 ‘ué 30
E z
20
20
10
0 Staff nurse Nursing aid Radiographer Clerk 0 Radiology Surgery Medicine
Group Group
Figure 3: Knowledge Score by Designation Figure 5: Knowledge Score by Department
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Discussion

The implementation of radiation protection is essential for
healthcare personnel, and evaluating their awareness of
radiation hazards and safety protocols is crucial for effective
practice (14-16). This study aimed to assess the level of
knowledge among paramedical staff regarding radiation safety
protocols and related health risks, reinforced by advanced
statistical analysis.

In the present study, a majority of participants (43.3%)

had poor knowledge scores, comparable to Qutbi et al., who
reported only 16.36% of participants had good knowledge (17).
Similarly, other studies reported poor knowledge of radiation
protection (51.55%) and hazards awareness (37.17%) (9).
While some studies found no significant variation between
medical disciplines regarding radiation protection knowledge (p
= 0.146) (9), variation across departments was significant (p =
0.042 for knowledge and p < 0.001 for hazards awareness) (9).
Khamtuikrua and Suksompong documented a mean knowledge
score of 6.4 + 2.0, highlighting the need to improve healthcare
personnel’s knowledge (7).
Contrastingly, studies in Saudi Arabia reported higher levels of
knowledge, with 76% of workers having good knowledge (18),
and Bolbol et al. documented 90% of participants as
knowledgeable about radiation protection and hazards (19).
Yurt et al. found low knowledge levels among healthcare
workers, with mean correct answers of 13.0 = 4.0 for staff
nurses, 10.1 + 2.9 for medical technicians, and 11.8 + 4.0 for
other staff (20). In Tiirkiye, 68.6% of participants correctly
answered radiation safety questions (21).

Training was consistently associated with better
knowledge. Mynalli et al. reported that 54% of paramedical staff
had good knowledge, with significant differences between
trained and untrained participants (p = 0.025) (12), aligning
with our findings. However, Bolpat and Sawardekar reported no
significant difference between radiology technicians and staff
nurses (p = 0.58) (15), inconsistent with the present study.
Similarly, Keshtkar and Masoumi found no association between
knowledge and demographics such as age, gender, or education
(p > 0.05) (8), consistent with our results.

This study identified several key factors influencing

safety knowledge among healthcare workers.
Institutional training emerged as the strongest determinant,
with trained staff nearly five times more likely to demonstrate
good knowledge. This finding aligns with previous reports
underscoring the central role of structured education in
promoting radiation safety (22,23).

Designation also influenced knowledge: nursing aides
outperformed staff nurses, likely due to greater direct exposure
to radiological procedures and stricter adherence to protective
practices. Similar role-based differences have been observed in
other studies (24,25). Department of employment was another
factor, with medical staff demonstrating higher knowledge than

radiation

Pak J Public Health

88

surgical staff, possibly reflecting closer integration with
diagnostic services and greater training opportunities (26, 27).

Work experience showed a nonlinear association: staff
with fewer than five years of service had better knowledge than
mid-career staff, suggesting knowledge decline over time
without refresher training. Previous research also emphasizes
the importance of continuous professional development to
maintain safety standards (20, 28).

Despite these insights, this study has limitations. First,
it was cross-sectional, limiting causal inferences. Second, the
sample size was small and drawn from a single center, reducing
generalizability. Third, reliance on self-reported data may
introduce bias if participants over- or underestimate their
knowledge.

Conclusion

The overall knowledge of paramedical personnel regarding
radiation protection and hazards was found to be suboptimal.
Advanced statistical analysis confirmed that institutional
training is the strongest predictor of good knowledge,
underscoring the urgent need for mandatory, repeated, and
standardized training programs. Designation, department, and
years of experience also significantly influenced awareness
levels, indicating that interventions should be tailored to
professional role and work context. Future multi-center studies
with larger sample sizes and longitudinal designs are warranted
to further evaluate the sustainability of training effects and to
inform national policies on radiation safety education.

Ethical Approval:

This study was approved by Institutional Review Board of
Gujranwala Medical College, Gujranwala, Pakistan.

Ref # IRB.60/GMC Date: 08-06-2024

Data Availability: Data supporting the findings are available
upon reasonable request.

Financial support and sponsorship: None

Conflict of interest: The authors declare that they have no
conflict of interest.

Authors’ Contribution:

IHD: Critical analysis

SA: Critical review

KAK: Data analysis and review

RN: Data collection

KPM: Data collection, cleaning and data entry

References

1. Kjelle E, Brandsater I, Andersen ER, Hofmann BM. Cost of low-
value imaging worldwide: a systematic review. Appl Health Econ
Health Policy. 2024;22(4):485-501. doi:10.1007/s40258-024-
00876-2

Vol 15(3): September 2025



Knowledge of Radiation Hazards and Safety Practices Among Paramedical Personnel: Evidence from a Tertiary Care Hospital

10.

11.

12.

13.

14.

Keskin A, Aci R, Ar1 M. The effect of ionizing radiation on health
professionals working in the radiology department. Aurum J Health
Sci. 2023;5(3):129-34

Najjar R. Radiology's ionising radiation paradox: weighing the
indispensable against the detrimental in medical imaging. Cureus.
2023;15(7):e41623

Shafiq P, Mehmood Y. Awareness of radiation hazards and
knowledge about radiation protection among medical students at
the Northern Border University, Arar. Cureus. 2024;16(3):e55484
Garg T, Shrigiriwar A. Radiation protection in interventional
radiology. Indian ] Radiol Imaging. 2021;31(4):939-45.
doi:10.1055/s-0041-1741049

World Health Organization. Radiation protection and safety of
radiation sources: International Basic Safety Standards. Geneva:
WHO; 2022.

Khamtuikrua C, Suksompong S. Awareness about radiation hazards
and knowledge about radiation protection among healthcare
personnel: a quaternary care academic center-based study. SAGE
Open Med. 2020;8:2050312120901733.
doi:10.1177/2050312120901733

Keshtkar M, Masoumi H. Evaluation of knowledge and practice of
radiographers and operating room personnel about radiation
protection: importance of training courses. Front Biomed Tech.
2021;8(4):311-6. doi:10.18502 /fbt.v8i4.7759

Fataftah ], Tayyem R, Al-Dwairy S, Al Manasra AR, Ibrahim A, Al
Ryalat R, et al. Awareness of radiation hazards and knowledge of
radioprotective measures among radiologists and non-radiology
staff: a cross-sectional survey. Egypt ] Radiol Nucl Med.
2024;55(1):128. d0i:10.1186/s43055-024-01300-4

Ismanto S, Hassan HC, Dioso RI. Factors affecting compliance
towards radiation protection equipment among radiographers: a
cross sectional study. ] Hum Physiol. 2019;1(2):8-17

Park S, Yang Y. Factors affecting radiation protection behaviors
among emergency room nurses. Int ] Environ Res Public Health.
2021;18(12):6238. d0i:10.3390/ijerph18126238

Mynalli S, Biradar BN, Basti RS, Braggs AV. Evaluation of awareness
on radiation protection and hazards among paramedical personnel
working in radiology department of a teaching hospital. Radiology.
2017;2(4):158-63

Behzadmehr R, Doostkami M, Sarchahi Z, Saleh LD, Behzadmehr R.
Radiation protection among health care workers: knowledge,
attitude, practice, and clinical recommendations: a systematic
review. Rev Environ Health. 2021;36(2):223-34.
doi:10.1515/reveh-2020-0063

Hassan WB, Osman H, Alosaimi M, AbuRkbah A, AlQurashi A,
Elkhader BA, et al. Ensuring radiation safety: evaluating dose and
compliance among medical staff at King Faisal Medical Complex,
Saudi Arabia. Appl Radiat Isot. 2024;211:111386

Pak J Public Health

89

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Ravikiran B, Pradeep S. Knowledge, attitude and practice of
radiation safety awareness among radiology technicians and nurses
who work in the radiology department of a tertiary care hospital
located in Raigad district. MedPulse Int ] Community Med.
2023;27(1):1-6

Alghamdi A, Alsharari Z, Almatari M, Alkhalailah M, Alamri S,
Alghamdi A, et al. Radiation risk awareness among health care
professionals: an online survey. ] Radiol Nurs. 2020;39(2):132-8
Qutbi HAS, Taher TM], Mahdi SA. Knowledge about risk and
protective measures related to diagnostic radiation among medical
staff in teaching hospitals (Wasit Province). Wiad Lek.
2021;74(9):2345-51

. Daheia F. Assessment of radiation protection (knowledge and

performance) practices among radiographers in Taif hospitals, Saudi
Arabia. ] Appl Med Sci. 2017;5(1A):21-31

Bolbol SA, Zaitoun MF, El-Magd A, Sahar A, Mohammed NA.
Knowledge and practice of healthcare workers in diagnostic
radiology department towards ionizing radiation. Malaysian ] Med
Health Sci. 2021;17(3):224-31

Yurt A, Cavusoglu B, Giinay T. Evaluation of awareness on radiation
protection and knowledge about radiological examinations in
healthcare professionals who use ionized radiation at work. Mol
Imaging Radionucl Ther. 2014;23(2):48-53

Zekioglu A, Parlar §. Investigation of awareness level concerning
radiation safety among healthcare professionals who work in a
radiation environment. ] Radiat Res Appl Sci. 2021;14(1):1-8

Smith DR, Leggat PA. Radiological protection knowledge and
practices among health workers: a systematic review. Radiat Prot
Dosimetry. 2019;183(3):308-14

Alotaibi H, Saeed R. Effectiveness of radiation safety training on
knowledge and practice of healthcare workers in radiology
departments. ] Radiol Nurs. 2021;40(1):35-41

0’Sullivan ], 0’Connor U, Malone L, McVey G, Ryan K. Assessment of
radiology staff radiation safety knowledge. Radiography.
2017;23(2):136-42

Akbar H, Shahid R, Fatima M. Knowledge, attitudes and practices
regarding radiation protection among healthcare personnel in
Pakistan. ] Ayub Med Coll Abbottabad. 2020;32(4):591-6

Khan N, Abbasi S, Memon SA, Fatima S. Radiation protection
awareness among doctors in different departments of a tertiary care
hospital. ] Pak Med Assoc. 2018;68(9):1309-13

Abuzaid M, Elshami W, Shawki M, Salama D. Assessment of
compliance to radiation safety and protection at the radiology
department. Int ] Radiat Res. 2019;17(3):439-46

Algarni A, Alshamrani M, Alkhathami A, Alshehri A. Radiation safety
awareness and practices among healthcare workers: experience
from a tertiary hospital in Saudi Arabia. Saudi Med ]J.
2020;41(11):1194-200

Vol 15(3): September 2025



