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ABSTRACT 

Background: Increased exposure to ionizing radiation exposes nurses and patients to 

health risks. Adhering to safety precautions can help lower the risk of health-related 

incidents. Aim: The aim of this study was to evaluate the effect of radiotherapy safety 

protocol on protective measures practices for oncology nurses. Study design:  The 

current study employed a quasi-experimental research approach, specifically a one-group 

pretest-posttest design. Setting : This study was conducted at Oncology and Nuclear 

Medicine at Mansoura Hospital and Damietta Cancer Institute. Subjects:  A convenient 

sample of available nurses working in previously mentioned settings (60) nurses. Tool: 

Two tools used for data collection: the Workplace Observation Checklist and the Nurses‟ 

Observational Checklist. Results: Most areas for improvement were wearing protective 

measures such as Thyroid shield, personnel monitoring devices ranged from (20,0%), 

(10,0%) respectively to (90,0%) and reporting of hazards that may occur from radiation 

such as cancer and blood changes ranged from (48.3%), (60,0%) respectively to (100%) 

post protocol implementation. Conclusion: Nurses‟ levels of protective measures 

practices for radiotherapy had improved after the implementation of the safety protocol. 

Recommendations: Training sessions are required to improve staff safety practices and 

ensure good performance. 
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INTRODUCTION 

The utilization of ionizing radiation in the medical domain has been experiencing 

a significant surge in growth ever since the discovery of X-rays. Individuals working in 

the radiology department of most hospitals are regularly exposed to one or more types of 

radiation, which are used for therapeutic and diagnostic purposes. This radiation can be 

categorized as either ionizing or non-ionizing radiation. Ionizing radiation encompasses 

computer tomography, nuclear medicine, fluoroscopy, and x-ray. The non-ionizing 

methods include magnetic resonance imaging (MRI) and ultrasound (Shati Qutbi, Jwad 

Taher, and Ahmed Mahdi 2021). 

Unnecessary imaging could be minimized through the medical staff's awareness 

and the implementation of protective measures such as personal protective equipment, 

monitoring devices, and dose control aspects to standard practice, Although exposure 

during the occupation of   ionizing radiation has remained within the currently accepted 

limits set by the International Commission on Radiological Protection (ICRP), there are 

an increased risk health hazards  as leukemia and multiple myeloma or solid cancers 

(Maharjan et al. 2020). 

The system of protection protocol is based on the principles of justification, 

optimization, and dose limitation. According to the justification principle, there should be 

more benefits than hazards when it comes to changing exposure settings. The 

optimization concept aims to minimize exposure in any given situation by considering 

economic and societal factors. Radiologists are subject to occupational dosage limits, but 

patients undergoing medical procedures do not have any dose restrictions.(Vañó et al. 

2017). 

In Egypt, the legislative Egyptian Law No. 59/1960 specifies the measures for 

radiation safety. The Ministry of Health and the Egyptian Atomic Energy Authority are 

the official regulatory authorities responsible for accrediting and overseeing the usage of 

radiation sources. The Ministry of Health is responsible for managing closed sources and 

X-ray technologies. Prior research in Egypt has revealed insufficient implementation of 

safety protocols and procedures in the majority of ionizing radiation facilities. (El-Feky et 

al. 2017). 



Port Said Scientific Journal of Nursing                                  Vol.11, No. 2, June 2024 

 
 

3 

 

 

 

For everyone who works in the radiation department, there are requirements for 

occupational radiation safety precautions as nurses and anybody who might be exposed to 

radiation surroundings even sporadically. Prior research demonstrates the absence of 

radiation safety awareness among nurses who have been exposed to radiation. 

Additionally, they also  need to get training and education suitable for their positions and 

shielded by instruments and apparatus, particularly in light of the expanding widespread 

application of radiation in several medical protocols (Ahmed, Fahmy, and Sharkawy 

2021). 

Significance of the Study 

Despite the fact that the availability or lack of protective equipment was the 

primary factor influencing radiation protection practices(Park and Yang 2021) The factors 

that have the greatest influence on radiation protection behaviors knowing radiation 

protection, including wearing protective equipment and  updated radiation protection 

instruction (Lee et al. 2020) Therefore, the goal of this study is to investigate how 

protective measures among oncology nurses have changed as a result of the designed 

safety protocol. 

AIM OF THE STUDY 

This study aimed to evaluate the effect of radiotherapy safety protocol on 

protective measures practices for oncology nurses. 

Study Objectives 

1. Assess oncology nurses‟ levels for protective measures practices of radiotherapy. 

2. Design radiotherapy safety protocol on protective measures practices for oncology 

nurses. 

3. Implement radiotherapy safety protocol. 

4. Evaluate the effect of radiotherapy safety protocol on protective measures 

practices for oncology nurses. 

Operational definition  

Protective measures: are items that help nurses to protect themselves from 

occupational hazards during radiotherapy. 
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Research hypothesis 

Nurses‟ levels of protective measures practices for radiotherapy will be improved 

after the implementation of the safety protocol. 

SUBJECTS AND METHOD  

 I. Technical Design  

Study Design 

The current study employed a quasi-experimental research approach, specifically a 

one-group pretest-posttest design. 

Study setting 

The study was conducted at Oncology, Nuclear Medicine at Mansoura Hospital, 

consisting of three floors of five rooms with four beds in each room, and Damietta 

Cancer Institute, which consists of one floor of six rooms with four beds in each room. 

Study sampling and subjects 

A convenient sample of available nurses working at previously mentioned settings 

(60) nurses,48 nurses at Oncology, Nuclear Medicine, Mansoura Hospital, and 12 nurses 

at Damietta Cancer Institute. 

Tools of data collection 

Two tools were used to collect data for this study. 

Tool (I) Workplace Observation Checklist  

The workplace observational checklist was developed based on the standard set 

by the International Atomic Energy Agency (IAEA). The Nuclear Safety Standard 

Committee validated it based on the International Commission on Radiological 

Protection standard. This tool is composed of 15 questions such as workplace design, 

presence of personal protective clothing and equipment, registers and records, receipt and 
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transfer of radiation sources, radio-pharmaceutical therapy, radioactive waste 

management, transport of radioactive sources, etc. 

Scoring system 

The total scores of the observation part were 0 to 15 marks graded as the 

following: One mark for each correct answer and zero for each incorrect answer. The 

total observation was considered satisfactory if it was 60% and more and unsatisfactory if 

it was less than 60%. 

Tool (II):  Nurses’ Observational Checklist: 

The researcher produced it by conducting a comprehensive evaluation of pertinent 

and up-to-date literature. (Ahmed, Diab, and Sharkawy 2022; Marshall et al. 2023)it 

included two parts: 

Part I: Personal and work-related data of nurses: 

It included 20 questions about the nurses' attributes and work-related data, 

including age, marital status, unit assignment, educational attainment, years of 

professional experience, length of service in the radiation unit, participation in a training 

program focused on irradiation safety protocol, etc. 

Part II: observational checklist for protective equipment. 

It contained 3 steps about how to control radiation exposure, and it covered the 

identification of health risks, adherence to the "As Low as Reasonably Achievable" 

(ALARA) principle for controlling radiation exposure, utilization of personal protective 

equipment such as lead aprons, lead gloves, thyroid shields, eye goggles, personal 

monitoring devices, and considerations for managing radiation dosage. 

Scoring system 

The observations were classified as binary, with responses limited to either 

"Done" or "Not Done ". The coding for the checklist was conducted by assigning a score 

of one point for the done item and a score of zero points for not done points. According to 

the IAEA standard;  Units that attained a score equal to or exceeding two-thirds of the 
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overall score (≥66,7%) were considered to have sufficient radiation safety measures, 

those that achieved from one-third to less than two-thirds (33,4 to 66,7%) were 

considered to have somewhat sufficient measures and those that achieved less than one -

third (< 33,4%) were considered to have insufficient radiation safety measures. 

Ethical consideration 

Approval has been taken from the Research Ethics Committee of the faculty of 

nursing at Port Said University. Moreover, approval was taken from hospital directors and 

each participant nurse to participate in the study after an explanation of the study aims. 

The nurses have received a guarantee about the confidentiality of the information 

collected, which will only be utilized for the study's intended purpose. The researcher 

notified the study nurses that they owned the prerogative and that they could voluntarily 

discontinue their participation in the study at any given moment without encountering 

any difficulties. 

II. Operational Design 

The operational design comprised several stages, namely the preparation phase, 

tool validity, reliability assessment, fieldwork, and pilot study. 

A-Preparation Phase 

The process involved conducting a comprehensive examination of existing 

literature, diverse studies, and theoretical understanding related to different parts of the 

research subject, utilizing books and articles, Internet official websites e.g. PubMed, 

Ovid, Cochrane Library, periodicals to get acquainted with the research problem and 

develop the study tools. 

B- Tool Validity 

All study tools were ascertained by a jury consisting of nine experts in medical 

and nursing faculty staff at Port Said University to assess the accuracy and applicability 

of the tools and modifications were made according to their opinions. 

  



Port Said Scientific Journal of Nursing                                  Vol.11, No. 2, June 2024 

 
 

7 

 

 

 

C-Content Reliability 

The Cronbach's alpha test result for the first tool indicated a reliability of 0.984. 

Cronbach's alpha test resulted in a reliability score of 0.967 for the second tool. 

D -Fieldwork  

The data was collected throughout 9 months, the actual fieldwork was carried out 

from the beginning of March 20, 2021, to the end of November 20, 2021. The study was 

carried out through the following phases: 

 Assessment phase 

The data was collected from available nurses who have been working at 

previously mentioned settings and who have been providing direct care to patients using 

tools I, and II. The tool I was developed to check the safety measures in the units of the 

studied departments. Tool II was created to evaluate nurses' practices regarding 

radiotherapy safety measures. 

 The educational protocol development phase 

Based on the assessment of nurses about radiation safety measures. The protocol 

is designed after reviewing the  International Commission on Radiological Protection  

(Durduran et al. 2018)to improve the knowledge and practices of nurses about 

radiotherapy safety measures by the studied tools  included in this period were the 

following: 

a) Setting objectives 

The educational protocol aimed to improve nurses‟ practice regarding 

radiotherapy protective measures. 

b) Preparation of the content 

Content covered all areas of nurses' practices regarding radiotherapy safety 

measures which included the following: A) Theoretical parts include definition, uses, 

types of radiation, sources of radiation at the hospital, criteria of radiation unit, medical 

uses of radiation, health hazards of radiation, safety measures at the unit of radiation and 



Port Said Scientific Journal of Nursing                                  Vol.11, No. 2, June 2024 

 
 

8 

 

 

 

prevention of radiation hazards. B) The practical part includes using the correct method 

for protective measures for hand washing, wearing gloves, and mask, applying a gown 

and apron, etc. 

c) Planning of action 

In this step, the researcher designed a plan for educational radiotherapy safety 

protocol implementation. 

o The 12-week educational program included three sessions divided out during the 

time. Early meeting schedules and 30–45-minute meeting lengths were standard. 

There were ten groups in all (6 subjects each). The ideal timing for each group to 

receive the educational protocol was completely up to them. 

o The designed protocol focused on items to be learned, using selected adult 

teaching methods such as projected role-playing, and discussion and the 

instruction booklet was given for each nurse for attracting her attention. 

 Educational program implementation phase  

 Each group was then brought together individually in a conference room. The 

implementation of educational sessions was conducted as; each group obtained three 

sessions a week, each session took about one hour (the researcher took more than one 

group each day and more than one session each week). 

o The first session consists of the definition of radiotherapy. Types of radiotherapy, 

o Radiotherapy Dynamic, methods of giving radiation therapy. 

o The second session consists of ways of exposure to radiation therapy, the risks of 

radiation therapy on nurses, and the side effects of radiotherapy on the patient. 

o The third session consists of the necessary steps during dealing with radiation 

therapy, the necessary steps after the patients end the radiotherapy session, and 

preventive measures during radiation therapy. 

Evaluation Phase 

    It was carried out two times, the first time immediately on the first visit. The 

second time after one month of applying the safety protocol to evaluate nurses‟ practice. 
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A comparison between nurses‟ pre-tests and post-tests was done to determine the effect of 

radiotherapy educational sessions on nurses‟ practice while dealing with radiotherapy. 

E- Pilot Study 

A pilot study was done on a subset of the sample, including 10% (6 nurses), in the 

specified institutions to assess the clarity, comprehensibility, and practicability of the data 

collection methods. The data acquired from the pilot study informed the researcher's 

modifications to the tools, including the correction or addition of necessary items and the 

deletion of others. Consequently, alterations were made, resulting in the creation of the 

final version. The nurses who were part of the pilot study were not included in the sample 

that was studied. 

III -Administrative Design 

The Dean of the Faculty of Nursing at Port Said University addressed an official 

letter to the directors of each setting, to obtain their approval for data collecting in the 

Oncology and Nuclear Medicine units at Mansoura and Damietta hospitals. The letter 

included the title and objective of the project. 

IV. Statistical Analysis 

The obtained data has been organized, categorized, tabulated, and analyzed by 

using a statistical package for the social sciences SPSS (version 20.0, IBM Corp., 2011). 

Numerical and percentage values were used to describe qualitative data. The quantitative 

data was characterized using the range (minimum and maximum), mean, standard 

deviation, and median. The Wilcoxon signed ranks test was employed to compare 

between two periods for irregularly distributed quantitative variables. The level of 

significance was set at a P value of less than 0.05. 

RESULTS 

Table (1) illustrates the socio-demographic characteristics of studied nurses, 

elaborating that 38,1% of the studied nurses were aged less than thirty years while 33,3 

aged  < forty years, concerning their sex 60.0% were male,81.7% were married, all lived 

with their family and 51.7% had Bachelor of Nursing and according to the number of 

years working as a nurse 48.3%  of them working to less than 5 years with the mean of 
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5.40 ± 0.81 years working with radiotherapy and mean of 6.33 ± 1.51 hours working per 

day with 80.0% of them dealing directly with radiotherapy in the external department. 

Table (2) clarifies that there were statistically significant differences between 

nurses' reports about radiation hazards pre and post-protocol regarding Cancer, blood 

changes (anemia, leukemia), recurrent abortion, skin burns, premature aging, birth 

defects, and teratogenic /embryotoxic effects as p-value was (<0.001, <0.001, <0.001, 

<0.001, <0.001, 0.009) respectively, except for hair loss, cataract and sterility (p=0.281, 

0.361, 0.458). The table also indicates that there was a statistically significant difference 

(P<0.001) between pre- & post-protocol regarding dose control in items related to 

shielding enough to limit exposure & protection, distances enough to limit exposure & 

protection, time of exposure enough to limit exposure and protection as p-value was 

(0.031, 0.000, 0.003) respectively. 

Table (3) distributes the nurses according to workplace design pre and post-

protocol. It was observed that There was a statistically significant difference observed 

between nurses' pre-protocol and post-protocol conditions.  regarding the place of 

radiation working areas, Caution Signs & labels, and Warning Devices & Alarms 

(p<0.001), Also, there was a statistically significant difference between nurses pre and 

post-protocol regarding the posting of Copies of Ionizing Radiation Standards (p<0.001) 

except for locations easily seen by workers(p=,458).  

Table (4) displays nurses according to wearing protective measures. A statistically 

significant difference was seen between nurses' pre-protocol and post-protocol data 

regarding wearing personal protective measures (lead apron, lead gloves, thyroid shields), 

Personal monitoring devices, and dose control aspects as the p-value was (<0.005) except 

for wearing eye goggles correctly, wearing personal monitoring devices correctly 

(p=1.000) and using the correct distance regularly(p=0.458). 

Table (5) indicates that there was a marked improvement in the studied Nurses‟ 

total score of workplace observation and nurses „protective measures post-

implementation of the safety protocol with a highly statistically significant difference 

between pre-and post-protocol implementation (P=0.001*). 
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Table (1): Demographic and work-related data of the studied nurses (n = 60) 

Items  No. % 

Age   
33>  23 38.1 

  30-40 17 28.6 

  43 <  20 33.3 

Sex   
Male 36 60.0 
Female 24 40.0 

Marital Status   
Married 49 81.7 
Not married 11 18.3 

The living situation   
Living with family  60 100.0 

Educational level   
Technical Secondary school of 
Nursing (diploma)  

0 0.0 

Bachelor of Nursing  31 51.7 
Technical institute of nursing 29 48.3 

Working years as a nurse   
Less than 5 years  29 48.3 
From 5-10 years 19 31.7 
Over 10 years  12 20.0 

Working years dealing with 
radiotherapy  

 

Min. – Max. 4.0 – 7.0 
Mean ± SD. 5.40 ± 0.81 
Median 5.0 

The number of working hours per 
day (hour) 

 

Min. – Max. 4.0 – 8.0 
Mean ± SD. 6.33 ± 1.51 
Median 6.0 

Deal with radiotherapy   
Directly 48 80.0 
Indirectly 12 20.0 

Workplace   

External oncology clinic  12 20.0 
External department 48 80.0 
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Table (2):Health hazards and dose control reported by nurses pre and post-protocol 

implementation (n = 60) 

Health hazard 

Pre Post 

p No Yes No Yes 

No. % No. % No. % No. % 

Health hazard          

 report the health hazards that may 

occur from radiation exposure 
12 20.0 48 80.0 0 0.0 60 100.0 <0.001

*
 

If yes, mention the hazard that may 

occur 
         

Cancer 19 31.7 29 48.3 0 0.0 60 100.0 <0.001
*
 

Blood changes (anemia, leukemia) 12 20.0 36 60.0 0 0.0 60 100.0 <0.001
*
 

Recurrent abortion 31 51.7 17 28.3 7 11.7 53 88.3 <0.001
*
 

Skin burns 36 60.0 12 20.0 6 10.0 54 90.0 <0.001
*
 

Hair loss 25 41.7 23 38.3 18 30.0 42 70.0 0.281 

Cataracts 36 60.0 12 20.0 42 70.0 18 30.0 0.361 

Sterility 23 38.3 25 41.7 30 50.0 30 50.0 0.458 

Premature aging  42 70.0 6 10.0 11 18.3 49 81.7 <0.001
*
 

Birth defects and teratogenic 

/embryotoxic effects 
30 50.0 18 30.0 18 30 42 70.0 0.009

*
 

Dose control 

Shielding enough to limit exposure 

& protection 

6 10.0 54 90.0 0 0.0 60 100.0 0.031
*
 

Distances enough to limit exposure 

& protection 

12 20.0 48 80.0 0 0.0 60 100.0 0.000
*
 

Time of exposure enough to limit 

exposure & protection 

23 38.3 37 61.7 6 10.

0 

54 90.0 0.003
*
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Table (3): Workplace design of the studied nurses' pre and post-protocol 

implementation(n=60) 

I-Work place design 

Pre Post 

McN P No Yes No Yes 

No. % No. % No. % No. % 

Place of radiation working areas           

Proper design of radiation working areas for 

radiation work 
42 70.0 18 30.0 0 0.0 60 100.0 40.024

*
 <0.001

*
 

Isolation of radiation working areas from other 

hospital departments 
54 90.0 6 10.0 24 40.0 36 60.0 20.024

*
 <0.001

*
 

Caution Signs & labels           

A posted sign bearing the radiation caution 

symbol and the word „CAUTION RADIATION 

AREA‟ in the radiation area 

54 90.0 6 10.0 6 10.0 54 90.0 46.021
*
 <0.001

*
 

Appropriate posted of entry to X-ray rooms  42 70.0 18 30.0 0 0.0 60 100.0 40.024
*
 <0.001

*
 

Ionizing Radiation Standard           

Posting of Copy of Ionizing Radiation Standard 29 48.3 31 51.7 6 10.0 54 90.0 13.829
*
 <0.001

*
 

Easily seen by workers 17 28.3 43 71.7 12 20.0 48 80.0 0.552 0.458 

Warning Devices & Alarms  
 

 
        

The presence of automatically energized audible 

warning devices and alarms to help the workers 

vacate the area before radiation is produced  

43 71.7 17 28.3 0 0.0 60 100.0 41.023
*
 <0.001

*
 

If yes           

           works properly 6 35.3 11 64.7 0 0.0 60 100.0 – 0.031
*
 

Tested regularly to make sure they respond 

automatically to an initiating event without 

requiring any human action 

11 64.7 6 35.3 0 0.0 60 100.0 - <0.001
*
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Table (4): Wearing protective measures pre and post-protocol implementation (n = 60) 

Protective measures 

Pre Post 

p No Yes No Yes 

No. % No. % No. % No. % 

A. Personal protective equipment          

Lead apron          

Wearing lead apron during working 

hours  
6 10.0 54 90.0 0 0.0 60 100.0 0.031

*
 

wearing correctly  6 10.0 54 90.0 0 0.0 60 100.0 0.031
*
 

Frequently if present 60 100.0 0 0.0 54 90.0 6 10.0 0.031
*
 

Lead gloves            

Wearing lead gloves during working 

hours  
6 10.0 54 90.0 0 0.0 60 100.0 0.031

*
 

wearing correctly 6 10.0 54 90.0 0 0.0 60 100.0 0.031
*
 

Frequently if present 60 100.0 0 0.0 42 70.0 18 30.0 <0.001
*
 

Thyroid shield          

Wearing thyroid shield during working 

hours 
48 80.0 12 20.0 6 10.0 54 90.0 <0.001

*
 

wearing correctly 6 26.1 17 73.9 0 0.0 60 100.0 0.031
*
 

Frequently if present 23 38.3 37 61.7 42 70.0 18 30.0 0.031
*
 

Eye goggles          

Wearing eye goggles during working 

hours 
17 28.3 43 71.7 6 10.0 54 90.0 0.035

*
 

Wearing correctly 6 12.2 43 87.8 6 10.0 54 90.0 1.000 

Frequently if present 0 0.0 49 100.0 30 55.6 24 44.4 <0.001
*
 

B. Personal monitoring devices            

Wearing personal dosimeter during work  54 90.0 6 10.0 6 10.0 54 90.0 <0.001
*
 

wearing correctly 6 50.0 6 50.0 6 10.0 54 90.0 1.000 

Frequently if present 6 50.0 6 50.0 25 46.3 29 53.7 0.031
*
 

C. Dose control aspect          

Sit behind the wall shield during work 6 10.0 54 90.0 0 0.0 60 100.0 0.031
*
 

wearing correctly 37 61.7 23 38.3 0 0.0 60 100.0 <0.001
*
 

Frequently if present 54 90.0 6 10.0 25 41.7 35 58.3 <0.001
*
 

Increase the distance from the radiation 

source 
6 10.0 54 90.0 0 0.0 60 100.0 0.031

*
 

use the correct distance  37 61.7 23 38.3 0 0.0 60 100.0 <0.001
*
 

Frequently if present 17 28.3 43 71.7 12 20.0 48 80.0     0.458 
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Table (5): Distribution of the studied nurses according to overall workplace Observation 

and nurses‟ protective measures (n=60) 

The overall score for workplace Observation  Pre (n=60) Post (n=60) Z p 

Min. – Max. 0.0 – 55.0 54.0 – 61.0 

6.411
*
 <0.001

*
 Mean ± SD. 32.38 ± 13.05 57.10 ± 1.99 

Median 31.0 58.0 

Overall score for nurses’ protective measures     

Min. – Max. 0.0 – 17.0 13.0 – 21.0 6.066
*
 <0.001

*
 

Mean ± SD. 9.20 ± 4.05 16.47 ± 2.32 

Median 9.0 17.0 

DISCUSSION   

The subject "Human responses to medical use of radiation" was added to the list 

of fundamental concepts. The objective was to provide nurses with a deeper 

understanding of the medical applications of radiation, the effects of radiation on the 

human body, the hazards and health impacts of radiation, and radiation protective 

strategies for medical workers. Therefore, it is essential to look at how radiation 

education is incorporated into basic nursing education to determine the level of nurses' 

scientific understanding of radiation and to guarantee best practices of care (Yoshida et al. 

2020). 

Concerning studied nurses attending radiation therapy training courses, the 

present study revealed that  more than half of the studied nurses received training 

programs about radiation safety, the findings of the current study are consistent 

with(Badawy et al. 2016; Park and Yang 2021; Rostamzadeh, Farzizadeh, and Fatehi 

2015) who found that the majority of participants attended the training courses.  

However, this finding was in disagreement with (Maina, Motto, and Hazell 2020) which 

found that the minority of the participants received a training program. 

From the researcher's point of view, this may be due to the department's failure to 

create any training programs for the staff. Attending seminars was linked to a healthcare 

professional's knowledge. The likelihood of right answers rose with participation in any 

radiation education procedure and with participants reading published information on 

radiation protection, conferences multidisciplinary clinical meetings, academic pursuits, 

and research are major sources of this information acquisition. 



Port Said Scientific Journal of Nursing                                  Vol.11, No. 2, June 2024 

 
 

16 

 

 

 

Regarding the hazards arising from radiation overexposure, the current study 

found a notable disparity between the pretest and posttest results regarding cancer, blood 

disorders (anemia, leukemia), recurrent miscarriages, skin burns, premature aging, and 

birth defects. However, there was no significant difference observed before and after the 

protocol in terms of hair loss, cataracts, and sterility. Similar findings reported by (Girgin 

2021) who found a significant difference between the pretest and posttest, Also,(Eliwa, 

Sorour, and Mahmoud 2018) who declared that half of the nurses suffered from blood 

problems, predominantly anemia. These findings can be attributed to the extensive 

duration of radiation therapy practice, considering the risk factors associated with 

occupational diseases. 

Regarding the compliance of studied nurses about the As Low As Reasonably 

Achievable ( ALARA) principle of dose control, the findings of the present study 

revealed that there was a significant difference between the pretest and posttest 

(shielding, distance, and time) related to similar findings reported by  (Kumar et al. 2021) 

who stated that knowledge about ALARA improved and there was a notable disparity 

between the pretest and posttest. 

Also, (Harris et al. 2019) found that the majority of the participants knew 

decreasing time and wearing protective materials decreased exposure. While only fifty of 

them knew about the correct distance and exposure. In contrast ((Omar et al. 2021) who 

revealed that The ALARA principle was known by less than fifty of the respondents. 

Concerning protective practices of nurses occupationally exposed to ionizing 

radiation the current study results showed that there was a statistically significant 

difference between nurses pre/post protocol implementation related personal protective 

equipment (wearing a lead apron, lead gloves, thyroid shields, eye goggles), personal 

monitoring devices as a dosimeter and dose control aspect. From the researcher's point of 

view, This difference may have resulted from the nurses receiving training courses for 

using this protective equipment, and the safety officer being responsible for providing 

supervision when using personal protective equipment, these findings are compatible 

with  (Ahmed et al. 2022) who demonstrated that there was a statistical difference 

between pre and post-training Programs. 
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Also, participants indicated significant improvement in using of lead apron, and 

thyroid shield, and there was a minimal increase in the use of a dosimeter, but it was also 

statistically significant done by (Kumar et al. 2021) who noted that the application of 

radiation safety precautions declined once more after a few months. Therefore, it is 

crucial to emphasize the regular organized education program at regular intervals to 

reinforce the daily practice of health care professionals, given the large influence of 

education programs and deterioration after a time gap. 

Contradictory, these findings disagreed with (Fiagbedzi et al. 2022) who found 

that staff nurses and other members of the radiology team, had insufficient practice in 

implementing safety measures for radiation exposure. This deficiency is serious and 

poses a significant risk when working with ionizing radiation. 

CONCLUSION 

Based on current study findings, it can be concluded that 

Nurses‟ levels of protective measures practices for radiotherapy had improved 

after the implementation of the safety protocol. 

RECOMMENDATIONS 

Establish a health education program at each specialist cancer center, staffed by a 

certified and trained nurse who is always available. Furthermore, it is imperative to 

arrange weekly gatherings to provide personnel with counseling and address health-

related issues, also promote the participation of nurses in national and international 

conferences, workshops, and ongoing training courses endorsed by the Ministry of Health 

that focus on radiation protection measures. 
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 تأثٍر بروتوكول سلاية انعلاج الإشعاعً عهى يًارسات انتذابٍر انوقائٍة نًًرضً الأوراو

أيال يصطفً يحًذ عاير
1

بو انعطاأيم بكر أأ.د. ؛
2

شٍرٌن ابراهٍى انطاهريأ.و.د.  ؛
3 

 -انخًشٚط  تكهٛ -سخار انخًشٚط انباطُٗ انضشاحٗأ2 ؛ةانًُصٕسصايؼت  -كهٛت انخًشٚط  -بكانٕسٕٚط حًشٚط 1
 صايؼت بٕسسؼٛذ -كهٛت انخًشٚط  -أسخار يساػذ انخًشٚط انباطُٗ انضشاح3ٗ؛ صايؼت بٕسسؼٛذ

 

 خلاصةان

صٚادة انخؼشض نلإشؼاػاث انًؤُٚت ٚؼشض انًًشظاث ٔانًشظٗ نًخاطش صحٛت. ًٚكٍ أٌ ٚساػذ الانخضاو 

انٓذف: ْذفج ْزِ انذساست. حقٛٛى حأرٛش بشٔحٕكٕل  فٙ حقهٛم يخاطش انحٕادد انًخؼهقت بانصحت.باحخٛاطاث انسلايت 

حصًٛى انذساست: حى اسخخذاو حصًٛى .  اوسلايت انؼلاس الإشؼاػٙ ػهٗ يًاسساث انخذابٛش انٕقائٛت نًًشظٙ الأٔس

انبحذ شبّ انخضشٚبٙ )يضًٕػت ٔاحذة قبهٙ ٔبؼذ٘( فٙ انذساست انحانٛت نخحقٛق ْذفٓا. يكاٌ انذساست: أصشٚج ْزِ 

ػُٛت يُاسبت انؼُّٛ : انذساست فٙ قسى الأٔساو ٔانطب انُٕٔ٘ بًسخشفٗ انًُصٕسة ٔيسخشفٗ ديٛاط نؼلاس انسشطاٌ. 

( يًشظت. أدٔاث صًغ انبٛاَاث أداحاٌ حسخخذياٌ 03ث انؼايلاث فٙ الأياكٍ انًزكٕسة سابقاً )يٍ انًًشظاث انًخاحا

كاَج  نضًغ انبٛاَاث. قائًت يشاصؼت انًشاقبت فٙ يكاٌ انؼًم ٔقائًت يشاصؼت انًشاقبت انخاصت بانًًشظاث. انُخائش

حشأحج يا بٍٛ  ٔأصٓضة يشاقبت الأفشاد يؼظى يضالاث انخحسٍٛ ْٙ اسحذاء حذابٛش ٔقائٛت يزم دسع انغذة انذسقٛت 

قذ  ٪( ٔالإبلاؽ ػٍ انًخاطش انخٙ قذ ححذد يٍ الإشؼاع يزم انسشطاٌ ٔحغٛشاث انذو 03.3)%( انٙ %13( ٔ)23)

لاسخُخاس: ححسُج يسخٕٚاث يًاسساث % (بؼذ حطبٛق انبشحكٕل. ا133انٙ )  %60,0) ,(%48.3) )حغٛشث يٍ 

ؼاػٙ نذٖ انًًشظاث بؼذ حُفٛز بشٔحٕكٕل انسلايت. انخٕصٛاث: ػقذ انًضٚذ يٍ انذٔساث انخذابٛش انٕقائٛت نهؼلاس الإش

 .انخذسٚبٛت الأساسٛت ٔانحذٚزت انلاصيت نخحسٍٛ يًاسساث سلايت انًٕظفٍٛ ٔالأداء انضٛذ

 .بشٔحٕكٕل أياٌ انؼلاس الإشؼاػٙ، يًشظاث الأٔساو، انًًاسساث انٕقائٛت : انًرشذة  انكهًات

 


