
Significance of training in radiation safety 
requirements  

In South Africa, the Department of Health (DoH) accepted the 
recommendations of the International Commission of Radiation 
Protection (ICRP) and regulates radiation protection in the framework of 
the Hazardous and Substances Act No 15 of 1973. This act regulates 
that the Minister of Health and specifically the Director General, may 
issue licences to manufacturers, importers and users of electromedical 
(x-ray) equipment. X-ray equipment is referred to as electronic products 
and therefore considered Group III hazardous substance. Group III 
hazardous substances are regulated by Regulation 1332, titled: 
Regulations concerning the control of electronic products.    

The DoH in South Africa applies the international standards as legal 
requirements and guidelines through the Directorate Radiation Control 
(DRC).  The DRC issue a licence if the product and usage comply with 
the legislative and international requirements for safety and 
performance. The two documents that are supplied when a licence is 
issued are: 

1. “Code of Practice for Users of Medical X-ray equipment”  

2. “Requirements for licence holders with respect to quality control 
tests for Diagnostic x-ray imaging systems”  

Directorate Radiation Control lists the responsibilities of license holders.  
The licence holder and responsible person must apart from equipment 
requirements, ensure that persons occupationally exposed to ionising 
radiation (radiation workers) are identified and issued with personal 
radiation monitoring devices (PRMD’s) referred to as dosimeters. The 
Code of Practice mandates further that every radiation worker 
receives education regarding the risks and safety rules of ionising 
radiation.  

Diagnostic radiographers and radiologists employed in imaging 
departments are potentially exposed to ionising radiation and therefore 
radiation workers. Entry level radiation workers, as example, the first 
year radiography student and the first year radiology registrar, are legally 
required to be monitored and issued with dosimeters as soon as they 
are placed in clinical practice. Tertiary curriculums of these disciplines 
include academic exposure in the aspects pertaining to ionising radiation 
protection but standardisation concerning the teaching of radiography 



students as radiation workers by higher education institutions (HEIs) is 
not certain. The authentic interpretation of the qualification exit level 
outcomes of every tertiary institution in S.A may have the potential to 
result in differences in content and assessment.  

Specialist physicians and supporting nursing staff are required to 
register as radiation workers and to wear dosimeters if they are 
chronically exposed to radiation. The education pertaining to ionising 
radiation safety of these staff members are the responsibility of each 
license holder but nationally no standardised monitoring of the required 
education is currently in place. The training and assessment 
incorporated in this guide attempts to bridge the education gap.  

The final year radiography student is a potential licence holder of 
medical x-ray equipment. Quality control (QC) testing was only regulated 
in South Africa on 31 March 2009. The third year student was previously 
not equipped with sufficient information and competence to take 
responsibility as a possible licence holder of x-ray equipment.  This 
guide supports the code of practice and the quality control test 
requirements by determining the specific outcomes to satisfy the 
guidelines in order to develop a training course with aligned assessment. 

The value of this training course and assessment will be to ensure that 
radiography students enrolled at the CUT will be equipped with sufficient 
knowledge to implement regulations and requirements of the 
Hazardous and Substances Act to ensure that the radiation exposure to 
radiation workers and patients is kept ALARA. The radiography graduate 
is a potential licence holder of x-ray equipment and will be equipped to 
implement the quality control depicted by the DoH Radiation control 
document Requirements for licence holders with respect to quality 
control tests for Diagnostic x-ray imaging systems.  
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I dedicate this study to radiographers; a crowd I am proud to belong to.  I am convinced 

that we embrace all the accoutrements to implement radiation safety. 
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Training in different levels 

The ICRP, acknowledge the importance of education and training in 
reducing patient doses while maintaining image quality. Training must be 
considered in different levels; not only for entry users but also retraining 
and certification. This urgent trend to accredit radiation protection 
curricula confirms that this student guide is relevant to pave the way 
forward for training in radiation safety requirements in South Africa.  

To achieve the aim of radiography student training, the following 
objectives were pursued:  

 Contextualise and conceptualise the safety requirements for 
radiography radiation workers and medical x-ray equipment licence 
holders [literature study] in order to compile a theoretical framework 
for the study.  

 Determine appropriate outcomes [Delphi questionnaire] for the 
training course, basic for first year radiography students and 
advanced for third year radiography students (representing the 
licence holder, responsible person and the qualified radiographer).  

 Develop teaching and learning activities aligned with the intended 
learning outcomes of the radiation safety training and the 
assessment criteria statements as confirmed by the Delphi results. 

 Present the training and assess the entry level participants’ 
knowledge regarding safety requirements for radiation workers and 
for the advance level the knowledge regarding the code of practice 
for users of medical x-ray equipment and the quality control test 
requirements.  

The radiation protection requirements are presented to the student in 
two sections namely basic and advanced. The successful completion of 
the basic training and assessment is a prerequisite for the advance 
section.   

Basic training and assessment: FIRST year radiography students at 
CUT will be required to:  

1. Attend the “Radiation Safety” training sessions during periods 
allocated for Radiographic Procedures I (RDP5000).  

2.  Complete the relevant student activities. 



2. Successfully complete (minimum score 75%) a basic assessment on 
E-Thuto at scheduled times. Students may repeat the assessment 
until the minimum standard is achieved. 

3. Submit the Proof of Clinical Observation plus Reflection after the 
scheduled visit to the clinical practices. 

4. Include the proof of successful completion of the above in the work 
integrated learning (WIL) portfolio. 

Advanced training and assessment: FOURTH year radiography 
students at CUT will be required to:  

1. Attend the “Radiation Safety” training sessions during periods 
allocated for Radiographic Procedures IV.  

2. Complete the relevant student activities. 

3. Successfully complete (minimum score 75%) an advanced 
assessment on E-Thuto at scheduled times. Several attempts will be 
allowed.  

4.  Submit the Portfolio of evidence: Mastery of quality control tests.  

5.  Include the proof of successful completion of the basic and advanced 
requirements mentioned above in the work integrated learning (WIL) 
portfolio. 

 

Outcomes 

Outcomes for the basic training of the radiation 
worker 

After completing the basic course the student should be able to:  

Knowledge & skills outcomes 

Recall the regulations and recommendations as described in the Code 
of Practice for users of medical x-ray equipment pertaining to:  

1. General definitions and licensing conditions  



2. Responsibilities of license holders / responsible person  

3. Operators of equipment and radiation workers  

4. Radiation protection of patients  

5. Radiation protection for the radiation worker  

6. Quality control testing existence for diagnostic medical systems  

Attitude outcomes 

Demonstrate professional ethics, empathy and optimal patient care.  

Generic graduate skill outcomes: 

Working effectively with others in the health care team and learning 
environment. 

Communicating effectively in the learning and health care environment. 

 

Outcomes for the training of the advanced 
radiation worker 

After completing this advance course, the student will be able to:  

Reflect, compare, contrast, apply and evaluate the regulations and 
recommendations pertaining to the Directorate Radiation Control 
documents namely  

–Code of Practice for users of medical x-ray equipment 

–Requirements for licence holders with respect to quality control tests for   

   Diagnostic x-ray imaging systems  

in order to apply current radiation protection requirements to optimise 
procedures.  

 



The training and assessment will include advanced aspects of the 
following sections:  

1. General definitions and licensing conditions  

2. Responsibilities of license holders / responsible person  

3. Operators of equipment and radiation workers  

4. Radiation protection of patients  

5. Radiation protection for the radiation worker  

6. Quality control test for diagnostic medical systems 

 

Learning outcomes (entry) 

General definitions and licensing conditions  

Learning outcomes  

The radiation worker will be able to:  

1. Indicate the Act that governs the safe use of medical x-ray equipment  

2. Define the ALARA principle  

3. List and identify the requirement documents from the Department of 
Health (DoH)  

4. Recall licencing conditions in terms of the awareness of the licence   

holder and responsible person  

5. Outline basic premises requirements  

6. State the identification of radiation workers  

 



Responsibilities of licence holders and the 
responsible person  

Learning outcomes  

At the end of this section the radiation worker will be aware of the duty 
and responsibilities of the licence holder and responsible person to:  

1. Identify radiation workers  

2. Monitor radiation workers  

3. Provide protective clothing and devices  

4. Maintain equipment to function properly  

 

Operators of equipment and radiation workers  

Learning outcomes  

The student will be able to:  

1 Identify the HPCSA registration of radiation workers  

2. List the legal operators of x-ray equipment  

3. Define the term radiation worker   

4.  Indicate the application form for radiation workers 

5. Explain the procedure valid for termination of radiation workers  

6. Recall the threshold dose limits 

7.  Distinguish the monitoring requirements of radiation workers 

 

 

 



Radiation protection of patients  

Learning outcomes  

The radiation worker should identify and implement the following 
principles in order to manage radiation protection of the patient (public):  

1. Define the terms justification, optimisation and limitation.  

2. Identify persons that may request x-rays.  

3. Name and describe the basic radiographic techniques to limit dose to 
the patient and the pregnant patient. 

4. Describe the meaning of distance, time and shielding in terms of 
patient protection.  

5. Explain the radiation sensitivity of children. 

6. List the modalities that can be utilised to limit patient radiation dose. 

7. Categorise protective devices.  

8. List the requirements in terms of patient record keeping.  

9. Express awareness to protect members of the public against ionising 
radiation.  

10. Explain techniques for patient protection during fluoroscopy.  

11. Recall the source of radiation during fluoroscopy.  

 

Radiation protection of the radiation worker  

Learning outcomes  

Upon completion of this section the radiation worker will be able to  

1. Categorise protective clothing  

2. Explain the holding of patients / cassettes  



3. Express distance, time and shielding in terms of staff protection  

4. Outline the regulatory body and the South-African Radiation 
Protection Service  

5. Describe the care of the PRMD/TLD/Dosimeter  

6. Briefly explain the biological effects of radiation (stochastic and non-
stochastic)  

7. Briefly describe the measures to limit radiation dose to staff during 
fluoroscopy  

 a. C-arm orientation  

b. Distance  

c. Time  

d. Scatter  

e. Shielding 

 

 

Advanced learning outcomes 

General definitions and licencing conditions  

Learning outcomes  

The potential licence holder of medical x-ray equipment will be able to:  

1. Indicate the Act that governs the safe use of medical x-ray equipment  

2. Define the ALARA principle  

3. List the requirement documents from the Department of Health (DoH)  

4. Explain licencing conditions in terms of the licence holder and       
responsible person  

5. Adhere to licencing requirements for premises and products  



6. Discuss basic premises requirements for fixed installations in terms of 
grids, protective cubicles and x-ray room design. 

7.  Explain briefly radiation protection considerations for CT.  

 

Responsibilities of license holders / 
responsible person  

Learning outcomes 

After completion of this section the potential licence holder will be able to  

1. Explain licencing conditions in terms of the licence holder and       
responsible person. 

2. Name the categories of responsible persons accredited by the 
HPCSA.  

3.  Describe the duties of licence holders and responsible person.  

4.   Discuss the cases that will result in seal of x-ray units by  

            Directorate Radiation Control. 

 

Operators of x-ray units and radiation workers 

Learning outcomes 

Upon completion of this section the student will be able to apply the 

requirements for radiation workers in terms of identification and 

monitoring in the following cases: 

1. Registration form for new radiation workers 

2. Termination of radiation workers 

3. Relevant forms- RC008, RC009 and RC010 

4. Medical examinations 



5. Radiation occurrences 

Radiation protection of the patient  

Learning outcomes 

After completion of the section the student will be able to deliberate on 

the 10 Pearls of radiation protection of patients during fluoroscopy in 

terms of the following: 

1. Distance 

2. Time 

3. Shielding 

4.  Entrance skin dose 

5.  Magnification 

 

Radiation protection of the radiation worker  

Learning outcomes 

After completion of this section the student will be able to: 

1.  Analyse the radiation protection situation of radiation workers in the  

 student’s clinical setting.  

 Aspects of registration, monitoring, reports of monthly values, care of 

dosimeters, wearing position and communication of results must be 

described. RELID must be included in the report.  

2.  Recommend measures to improve the radiation protection.  

3. Provide suggestions to motivate radiation workers to adhere to 

radiation protection requirements. 

4. Prepare to lecture to first year students, in a creative way, the 10 

Pearls of Radiation protection for staff. This is a group activity.  

   



Theatre – radiation protection principles, 

monitoring and dose distribution 

Learning outcomes 

Upon completion of this unit the student will be able to describe and 
apply the principles to create a radiation safety environment in theatre in 
terms of the following: 

1. Shielding requirements for staff in terms of lead equivalent 

2. Dosimeter position during fluoroscopy 

3.  Orientation of the C-arm (tube above or under the table) 

4. Exposure factors 

5. Radiation dose distribution: ERCP, orthopaedic and neurology 

6. Scatter restriction  

7. General recommendations.  

 

Quality control tests for diagnostic medical 
systems  

Learning outcomes  

The potential licence holder of medical x-ray equipment will be able to  

1. Define and explain IB, IER and acceptance tests. 
2. Reference to the QC tests in table 2 of the QC document. 
3. List the responsibility of the licence holder with regards to the QC 

testing and licencing conditions. 
4. Demonstrate execution of the 3 monthly QC control tests 
5. Compile a protocol with step by step description of each test 
6. Create a portfolio of evidence as proof of a usable working 

document (Refer Appendix R35). 
 

 



The aim of the portfolio is to grant the third year student the 
opportunity and motivation to become familiar with the required QC 
tests. The final year student is a potential licence holder of medical x-ray 
equipment and must be equipped with practical competencies to have 
an idea what the execution of the tests entails.  
 
The portfolio of evidence consists of criteria that are explicitly formulated 
to make sure that the student will meet the minimum requirements 
successfully during the course of the final year. The frequencies of the 
tests are indicated so that the student can refer to the portfolio as a 
working document after graduation. The student is required to 
populate a file according to the contents of the sequence of the rubric 
provided. The student must take cognisance of all the quality control 
tests that must be performed at the prescribed frequencies as 
specified in Table 2 of the DOH quality test document. 


