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Abstract  

Background: Nurses are vital in the management of patients for diagnostic imaging examinations. Some nurses work in radiology departments 

and others assist radiographers during mobile and theatre radiography. In recent years, some nurses working in the United Kingdom (UK) and 

Ireland are referring patients for radiological examinations, a role which was traditionally that of medical doctors. This work involves ionising 

radiation which is harmful to the human body. Therefore, it is essential that nurses understand the measures needed to protect patients, members 

of the public and themselves from ionising radiation. The aim of this study was to systematically review the awareness of nurses to radiation 

protection in medicine.  

Method: This systematic review was conducted using Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 

The literature search was conducted in January 2020 in three databases: ScienceDirect, PubMed/MEDLINE and Cumulative Index to Nursing and 

Allied Health Literature (CINAHL), as well as hand searching of journals and internet. Data were extracted from all included research studies and 

analysed thematically.  

Results: Ten primary research studies were identified, selected and included in this systematic review. Six themes were identified following data 

synthesis and analysis: sources of ionising radiation, benefits of ionising radiation in medicine, biological effects of ionising radiation to the human 

body, principles of radiation protection, control measures for external radiation exposure, populations most vulnerable to ionising radiation, and 

education and training in radiation protection. In general, this review found that nurses are not adequately aware of radiation protection.  

Conclusion: There is a need to integrate radiation protection into the nursing curriculum and to provide Continuing Professional Development 

(CPD) to nurses. 
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Figure1. PRISMA flow chart showing literature search strategy 
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Table 1. Characteristics of included research studies in this systematic review (N = 10) 

No Author Year Title Main findings Country 

1 Alotaibi and 

Saeed 
10 

2006 Radiology nurses’ awareness of 

radiation 

Most nurses were not aware of radiation risks and the 

most important aspect of radiation protection. 

Kuwait 

2 Maliro 
11 

2011 Ionising radiation protection 

awareness among nurses working 

at Queen Elizabeth Central 

Hospital of Malawi 

There was a general lack of knowledge about the main 

sources of ionising radiation, possible radiation hazards, 

ionising radiation protection methods, and the meaning of 

the ALARA concept. 

Malawi 

3 Anim-

Sampong et 

al.,
12 

2015 Nurses knowledge of ionising 

radiation and radiation protection 

during mobile radiodiagnostic 

examinations 

25.6% and 37.2% of nurses were of the view that objects 

in the X-ray room and patients emit radiation after an X-

ray exposure respectively. Most (60.5%) nurses believed 

that MRI procedures are a source of ionising radiation. 

Ghana 

4 Badawy et 

al.,
13 

2016 An assessment of nursing staffs' 

knowledge of radiation protection 

and practice 

The average score on the nurses’ knowledge of radiation 

protection was 40%, and 85% of nurses believed that 

there is a need for radiation safety training. 

Australia 

5 Luntsi et 

al.,
14 

2016 Assessment of knowledge and 

attitudes of nurses towards ionising 

radiation during theatre and ward 

radiography 

Nurses had good knowledge of ionising radiation and 

about 60.4% knew the sources, benefits and the potential 

harm of ionising radiation. 

Nigeria 

6 Paulinus et 

al.,
15 

 

2016 Evaluation of nurses’ knowledge of 

radiation protection practice: A 

case study of two hospitals in 

Calabar, Nigeria 

50% of nurses had adequate knowledge of benefits of 

radiation in medicine, 35.5% identified the need to use a 

lead apron for protection, 40.5% knew time, distance and 

shielding as protective measures and 90% had no 

knowledge on regulations covering this area, with poor 

attendance on radiation protection training. 

Nigeria 

7 Alzubaidi et 

al.,
16 

2017 Assessment of knowledge and 

attitude of nurses towards ionising 

radiation during radiography in 

Jeddah city 

Most (65%) nurses had adequate knowledge regarding the 

ionising radiation risk factors and protective measures. 

Saudi 

Arabia 

8 Azimi et 

al.,
17 

2018 Individual protection adopted by 

ICU nurses against radiation and its 

related factors 

The majority (97.9%) of nurses had not attended any 

radiation protection training. More than half (62.7%) had 

poor knowledge of personal protection against radiation. 

Iran 

9 Hirvonen et 

al.,
18 

2019 Nurses’ knowledge of radiation 

protection: A cross-sectional study 

Nurses had high knowledge levels in radiation protection, 

but low in radiation physics, biology and principles of 

radiation use. Nurses who had not received radiation 

education scored lower than those who had received 

education in radiation safety. 

Finland 

10 Thambura et 

al.,
19 

2019 Nurses’ knowledge of ionising 

radiation in Northern Gauteng State 

Hospitals in South Africa 

50% of nurses lacked basic knowledge on the principles 

of radiation safety, and more than half (63%) of nurses did 

not receive radiation safety training 

South 

Africa 
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Table 2. Recommended occupational dose limits 
3 

Type of limit Dose limit 

Effective dose 20 mSv per year, averaged over 5 

years 

Annual equivalent dose in:  

Lens of the eye 150 mSv 

Skin 500 mSv 

Hands and feet 500 mSv 
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