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ABSTRACT 
 
The effect of ionizing radiation on occupational workers is increasing at an alarming rate due to 
inadequate knowledge and attitude of workers. Despite this, little research has been done on the 
knowledge and attitude of Nigerian nurses towards radiation protection and practice. In this study, 
the knowledge and attitude of Nurses towards Ionizing radiation was carried out at Maiduguri, 
Borno State, Nigeria, using a self-structured questionnaire. The systematic sampling technique was 
used to collect 30 usable responses, corresponding to 75 percent response rate that was used for 
the analysis. The result shows that, even though the nurses are not well educated and have just an 
average knowledge of radiation and its effects, they are found to show a positive (right) attitude 
towards ionizing radiation during theatre and ward radiography. Educational level and years of 
experience were found to have a significant impact on their attitude towards radiation. However, 
their low level of education could prove fatal if proper measures are not in place. Hospital 
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management should embark on educational intervention programs, seminars and symposium for 
the nurses to improve their professional skills and knowledge for good radiation protection 
practices. 
 

 
Keywords: Knowledge; attitude; ionizing radiation; nurses; assessment; radiation protection. 
 

1. INTRODUCTION 
 
Most nurses in hospitals and clinics have a major 
problem about the care of patients diagnosed or 
treated with radiation [1]. They are mostly of the 
view that ionizing radiation is very dangerous and 
therefore, such patients do not get the necessary 
care. This is due to the fact that these nurses are 
afraid of ionizing radiation and do not take part 
actively in caring for such patients. In line with 
this, Alotaibe and Saeed [2] explained that some 
nurses are anxious about the effects of 
occupational exposure to radiation, obviously 
due to inadequate knowledge about radiation 
protection however, there is difference of data on 
the knowledge and attitude of nurses towards 
radiation in the locality of the study. Ionizing 
radiation is the radiation that has enough energy 
to remove tightly bound electrons from atoms, 
thus creating ions [1]. 
 

The demand for radiological imaging procedures 
especially in medicine for diagnosis and therapy 
has increased, as 30–50% of the medical 
diagnosis is based on X-ray imaging reports [3]. 
According to Briggs-Kamara et al. [4] in medical 
practice, radiation workers and patients are 
exposed to potential hazards of ionizing radiation 
while using radiation for therapy. Lautin et al. [5] 
had explained that the potential hazards 
comprises of stochastic and deterministic effects. 
 
Exposure to ionizing radiation could cause 
serious effects on hematopoietic, immune, 
reproductive, circulatory, respiratory, 
musculoskeletal, endocrine, nervous, digestive, 
and urinary systems [6,7]. Cataracts, skin burns, 
leukemia, genetic effects, and several other 
types of cancers are among the other adverse 
effects from ionizing radiation [6–9]. Therefore, 
the radiographer as well as all the radiation 
workers must understand the benefits and 
potential risk to the patients, radiation workers, 
and the public before carrying out any 
radiological examination [10]. 
 
It is the duty of the Nurses in the radiology 
department to prepare the equipment and 
support the patients during radiological 
procedures. Therefore, there is need for the 

Nurses to be well knowledgeable about radiation 
and radiation protection practices. This will be 
useful for the right protection practices amongst 
the Nurses as well as protection of the patients 
and the general public from unnecessary 
radiation exposure [11]. 
 
The benefits of radiation were first recognized in 
the use of X-rays for medical diagnosis, then 
later with the discoveries of radiation and 
radioactivity [12]. The rush in exploiting the 
medical benefits led fairly to the recognition of 
the risks and induced harm associated with it. 
According to Mojiri and Moghimbelgi [12], in 
those early days, only the most obvious harm 
resulting from high doses of radiation, such as 
radiation burns were observed and protection 
efforts were focused on their prevention, mainly 
for practitioners rather than patients. Mubeen et 
al. [13] had explained that although the issue 
was narrow, this lead to the origin of radiation 
protection as a discipline. Subsequently, it was 
gradually recognized that there were other, less 
obvious, harmful radiation effects such as 
radiation-induced cancer, for which there is a 
certain risk even at low doses of radiation. Not 
only high doses of radiation, but also long-term 
low doses of radiation also potentially put people 
at a risk of mutagenic and carcinogenic hazards 
[14]. This risk cannot be completely prevented 
but can only be minimized. Medical radiation 
workers who apply radiation for diagnostic and 
therapeutic purposes are categorized as people 
with low-chronic doses and are potentially at a 
risk of unwanted exposures. Therefore, the 
balancing of benefits from nuclear and radiation 
practices against radiation risk and efforts to 
reduce the residual risk has become a major 
problem of radiation protection [15]. 
 
It has been estimated that approximately, 7 
million health-care workers worldwide are 
exposed to radiation doses every year 
attributable to their occupation [16]. Therefore, 
the knowledge and attitude towards ionizing 
radiation plays an important role in occupational 
radiation protection and safety [17]. According to 
Ralph [18], the general fear of radiation is a 
consequence of inadequate knowledge about the 
subject. Mojiri and Moghimbelgi [19] had 
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explained that, ionizing radiation may have 
effects on gastrointestinal system, central 
nervous system, gonads or even whole body. 
These effects may appear as somatic effects or 
in next generation as genetic effects [20,21]. 
Therefore, occupational radiation protection 
(including all workers and general public in the 
radiation environment) is of vital importance in 
medical diagnostic and therapy [19]. 
 

However, the researchers observed that during 
radiographic examinations on the ward, some 
nurses are extremely afraid to stay within the 
vicinity during radiation exposures, or just move 
some distance away but on sitting the 
radiographer with the mobile X-ray machine on 
the ward, they leave you with the patient and do 
not even want to come closer and help in lifting 
the patient even while no exposure is going on, 
and despite the reassurance and radiation 
protection measures employed by the 
radiographer. These reactions of some nurses 
towards ionizing radiation and the need to 
understand why they behave differently 
prompted the researchers’ interest to find out the 
level of knowledge on ionizing radiation and their 
attitude towards radiation protection. This study 
aimed to assess the knowledge and attitude of 
nurses towards ionizing radiation protection 
during ward and theatre radiography at State 
Specialist Hospital, Maiduguri, Borno State. 
 

2. METHODOLOGY 
 

This study was carried out to assess the existing 
practice and to suggest ways of improving on the 
status quo. A self-structured questionnaire with 
14-close ended questions was used to collect 
data and was analyzed using Microsoft Excel 
2016. 
 

2.1 Study Area 
 

This study is conducted in the radiology 
department of the State Specialist Hospital in 
Maiduguri, Borno State. Maiduguri is a city found 
in Borno State, in the North-eastern Nigeria. It is 
located on Latitude 11.85 and longitude 13.16 
and it is situated at elevation 325 meters above 
sea level. Maiduguri is estimated to have a 
population of 1,907,600 as of 2007 making it the 
biggest city in Borno State. 
 
2.2 Population and Sample  
 
The population of this study is made up of all 
registered nurses practicing at the State 

Specialist Hospital (SSH), Maiduguri. A total 250 
Nurses forms the population of the study. A 
systematic sampling technique was used for the 
conduct of this research. The sample size of the 
study consists of 40 (16%) Nurses randomly 
sampled at the time of study. 
 
2.3 Experimental Design  
 
The self-structured questionnaire was developed 
in English. There are two (2) Sections; section A 
comprised of questions regarding demographic, 
section B comprised of questions involving items 
on knowledge and attitude towards radiation 
during ward radiography. The questionnaire uses 
close ended question where the respondent is to 
choose from a list of options. The Research tool 
was validated by two senior lecturers at 
Nasarawa state University (NSUK) and the             
chief Radiographer at State Specialist               
Hospital (SSH), Maiduguri. This was done to 
improve the face validity and content validity of 
the instrument. A pilot survey with five (5) 
subjects randomly sampled from nurses in a 
hospital which did not form part of the                       
final survey was conducted for the reliability test. 
This was followed by the main survey conducted 
in the radiology department of the State 
Specialist Hospital in Maiduguri, Borno State 
using face-to-face interviews led by research 
assistants who were adequately instructed on 
what to do. 
 
3. RESULTS 
 
3.1 Data Collection 
 
Table 1 represents the data for this study 
obtained through the survey using the practicing 
nurses at the State Specialist Hospital (SSH), 
Maiduguri. These are people who directly have 
access to the source of radiation and the patient 
being exposed. To ensure the active involvement 
of participants in the survey and to improve the 
response rate, we provided some incentives (pen 
and candy) to the respondents. Of the 40 
questionnaires distributed, a total of 34 
responses were received, corresponding to an 
initial response rate of 85%. After discarding 
invalid responses, we had 30 responses 
remaining, of which 37% responses were from 
males and 63% from females. The other 
questionnaire was invalid because it was not fully 
filled in. This is in line with the work of Alotaibe 
and Saeed [2] that also used higher frequency of 
female. 
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Table 1. Demographics of respondents 
 

Categories Percentage Categories Percentage 
Gender  Qualifications  
Male 37 Certificate 60.00 
Female 63 Diploma 26.67 
Age range (21-50 yrs)  BSc. 13.33 
21-25 33.33 MSc. 0 
26-30 13.33 PhD. 0 
31-35 6.67 Years of experience  
36-40 16.67 0-5 50 
41-45 16.67 6-10 20 
46-above 13.33 11-15 10 
  16-above 20 

 
The age of respondents ranged from 21 to 50, 
with the highest (33.33%) in the age range of 21-
35, followed by (16.66%) for age groups 36-40 
and 41-45. The next, was (13.33%) for age 
groups 26-30 and 40-above while the least was 
(6.66%) 31-35 age group. For the entire sample, 
none of the nurses were educated to MSc or 
PhD. level as indicated by 0 percent. The 
majority of respondents have only certificate 
education (60%). Showing that there level of 
knowledge could be very low due to the low level 
of education. However, low percentage was 
educated at BSc level (13.33%). Similarly, there 
is also a low percentage of those with Diploma 
(26.67%). The majority of the respondents have 
only worked for 0-5 years given by 50%. This 
signifies that most of the respondents were still 
young in the professional practice. The least 
were those that have worked for 11-15 years 
indicated by 10%. Others have either worked for 
6-10 years or 16 years and above as indicated 
by 20%. 
 
3.2 Knowledge on Radiation 
 
Table 2 shows the nurses knowledge on 
radiation. The items under investigation for the 
knowledge of radiation including benefits and the 
potential harmful effects of ionizing radiation 
were coded from A to G and the percentage of 
those nurses that have significant knowledge, 
those without knowledge and those that are not 
sure are presented. 
 
From Table 2 it is clear that majority of the 
nurses are aware that radiation can cause 
harmful effects (66.67%) and are aware that they 
receive radiation in their everyday life as nurses 
(56.67%). Majority of the nurses are also aware 
that the lifespan of radiology workers is less 
compared to other health workers (46.67%) and 

are also aware that the objects in the room emits 
radiation after an X-ray exposure (43.33%). 
However, majority of the nurses do not believe 
that X-rays used in medical imaging can cause 
more harm than benefits (63.33%). Even though 
majority of them understand that radiation cannot 
be used for boosting the immune system (70%) 
they do not believe that radiation used in ward 
and theatres are more dangerous than those in 
the radiology department (56.67%).In general, it 
has been revealed from the Table 2 that the 
participants have an average level of the 
knowledge of ionizing radiation and about 
(43.33%) knew the source, benefit and the 
potential harm of ionizing radiation. The level of 
knowledge of the nurses is as shown in Fig. 1. 
 

3.3 Attitude to Radiation 
 
Table 3 shows the nurses attitude towards 
radiation. The items under investigation for the 
attitude towards ionizing radiation were coded 
from H to J and the percentage of those nurses 
that show the right attitude to radiation, those 
that do not show the right attitude and those that 
are not even sure of the attitude they can show 
towards ionizing radiation are presented. 
 
From Table 3, it has been revealed that majority 
of the nurse show positive (right) attitude towards 
radiation by staying away from the patients 
during exposure (70%), and using lead Apron 
during radiographic exposure (83.33%), but 
majority of the do come back immediately to the 
vicinity after X-ray exposure which may not be 
the right attitude for clinical practice (46.67%). In 
general the majority of the nurses (64.44%) were 
found to show positive (right) attitude towards 
ionizing radiation during theatre and ward 
radiography. The attitude of the nurses towards 
radiation is as shown in Fig. 2. 
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Table 2. Nurses knowledge on radiation 
 

Items 
code 

Items Yes 
(%) 

No 
(%) 

Don’t 
Know (%) 

A Radiation Can cause harmful effects 66.67 26.67 6.66 

B X-rays used in Medical imaging can cause more harm than 
benefit 

33.33 63.33 3.34 

C Radiation that is used in ward and theatres are more 
dangerous than those in the radiology department 

33.33 56.67 10.00 

D Radiation is used for boosting the immune system 23.33 70.00 6.67 

E Generally, we receive radiation in our everyday life 56.67 26.67 16.66 

F The lifespan of radiology workers is less compared to other 
health workers 

46.67 33.33 20.00 

G Objects in the room emit radiation after an X-ray exposure 43.33 30.00 26.67 

Mean  43.33 43.81 12.86 

 

 
 

Fig. 1. Nurses knowledge on radiation 
 

Table 3. Attitude of nurses towards radiation 
 

Items 
code 

Items  Yes 
(%) 

No 
(%) 

Don’t Know 
(%) 

H Do you stay away from patients during Exposure 70.00 23.33 6.67 
I Do you use lead Apron during radiographic Exposure 83.33 10.00 6.67 
J Do you come to immediately the vicinity after X-ray 

Exposure 
40.00 46.67 13.33 

Mean  64.44 26.67 8.89 
 

3.4 Education and Attitude to Radiation 
 

Table 4 shows the relationship between the level 
of education and attitude towards radiation.                   

It shows the attitude of the nurses according to 
their education level divided in to three (3) 
groups as certificate, diploma and bachelor’s 
degree. 
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Fig. 2. Attitude of nurses towards radiation 
 

Table 4. Cross tabulation of educational level with attitude towards radiation 
 

Items 
code 

Items Educational level 
Certificate Diploma  BSc. 

H Stay away from patients during exposure 24.24 43.29 32.47 
I Use lead Apron during radiographic exposure 26.47 36.76 36.76 
J Come back immediately to the vicinity after X-ray 

exposure 
22.60 26.03 51.37 

Mean  24.44 35.36 40.20 
 
From Table 4 it is clear that the higher the 
education level of the nurses the better their 
attitude towards ionizing radiation. Even though 
majority of those with BSc. (51.37%) were found 
to always come back immediately to the vicinity 
after X-ray exposure which may not be the right 
attitude, they always use lead Apron during 
radiographic exposure (36.76%). However, 
majority of those with diploma were found to 
show the right attitude of staying away from the 
patients during exposure (43.29%). In general 
the level of education of the nurses has a                
great impact on their attitude towards                 
radiation protection as revealed from the   
average percentage of those with diploma 
(40.20%) as compared with those with certificate 
(24.44%). The relationship between the level of 
education of the nurses and their attitude 
towards radiation is as shown in Fig. 3. 
 

3.5 Years of Experience and Attitude to 
Radiation 

 
Table 5 shows the relationship between the 
years of experience of nurses and attitude 
towards radiation. It shows the attitude of the 

nurses according to their years of experience 
divided into four (4) groups of 0 – 5 years, 6 – 10 
years, 11 – 15 years, and 16 years above. 
 
From Table 5 it is clear that the years of 
experience of the nurses has positive impact on 
their attitude towards ionizing radiation.                   
Even though majority of those with experience 
above 16 year (53.19%) were found to                
always come back immediately to the vicinity 
after X-ray exposure which may not be the right 
attitude, they always use lead Apron             
during radiographic exposure (27.27%). 
However, majority of those with experience 
between 6 – 15 years were found to show the 
right attitude of staying away from the patients 
during exposure (30.30%). In general the level of 
experience of the nurses has a great impact on 
their attitude towards radiation protection as 
revealed from the average percentages. Those 
with experience 16 years above show shows the 
right attitude on an average (35.24%) as 
compared to does with experience less than 10 
years (19.2%). The relationship between the 
years of experience of the nurses and their 
attitude towards radiation is as shown in Fig. 4. 
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Fig. 3. Educational level with attitude towards radiation 
 

Table 5. Cross tabulation of years of experience with attitude towards radiation 
 

Items 
code 

Items Years of practice 
0 – 5 yr 6 – 10 yr 11 – 15 yr Above 16 yr 

H Stay away from patients during 
exposure 

14.14 30.30 30.30 25.25 

I Use lead Apron during radiographic 
exposure 

18.19 27.27 27.27 27.27 

J Come back immediately to the vicinity 
after X-ray exposure 

25.53 0.00 21.28 53.19 

Mean  19.29 19.19 26.28 35.24 
 

 
 

Fig. 4. Years of experience with attitude towards radiation 
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4. DISCUSSION 
 
Findings from this study showed that the       
average level of knowledge of radiation could               
be probably as a result of the low level of 
education attainment by the nurses, since 
majority of them have only certificate education 
as revealed by the demographic statistics in 
Table 1. These finding is similar to the findings of 
Alotaibe and Saeed [2], and Maliro [22] who 
revealed that nurses lack knowledge on radiation 
sources and radiation protection methods. 
However, it is not in line with the studies of 
Rassin et al. [23], Bessho and Kusama [1]               
who found that majority 70% and 95% 
respectively of nurses had average knowledge 
on radiation. However, 64.44% of them                
practice good radiation protection by shielding 
(use of lead apron) and keeping distance from 
patients during radiographic exposures. This is 
perhaps because of the fear of radiation 
motivating them either ignorantly or intentionally 
to adopt good radiation protection practices.         
This finding is different from that of Rassin et al. 
[23] who found that though there was an    
average knowledge on radiation, most of the 
participants do not follow radiation safety 
methods.  

 
Good radiation protection practice increases as 
their level of education increases as revealed                
by this study. This might be due to the fact               
that those nurses with higher educational               
level are well informed about the radiation 
protection practices and level of compliance with 
the safety standards and as well can show more 
positive attitude towards radiation protection. 
This finding is not in line with the findings of 
Alotaibe and Saeed [2], and Maliro [22] who 
found that there is no influence of educational 
level on the attitude of nurses towards radiation 
protection. 

 
On the other hand, the nurses have an initial 
average attitude towards radiation as they are 
employed but as they acquired more experience 
and have understood the need for safety, their 
attitude towards radiation gets better and better. 
This might be because of the abated fear and 
misconceptions about ionizing radiation that may 
accrue over the length of years of practice. This 
finding is not in agreement with the findings of 
Alotaibe and Saeed [2], and Maliro [22], who 
found that years of professional practice did not 
affect the attitude towards radiation. However, 
geographical location, place and nature of 
practice should not be ignored as this could also 

impact on their attitude towards ionizing 
radiation. 
 

5. CONCLUSION 
 
The lack of sufficient knowledge and good 
attitude exhibited by Nurses towards ionizing 
Radiation could prove fatal if proper measures 
are not put in place to ensure good radiation 
protection practice. These study was able to find 
out that Nurses with least qualification and 
minimal years of Experience had average 
knowledge and attitude towards Ionizing 
Radiation, however, more needs to be done to 
improve on the curriculum content on Ionizing 
radiation in the nursing institutions and Nurses 
should also be encouraged to pursue further 
studies through the hospital management 
educational intervention programs so as to meet 
up with the current trend of evidence based 
practice. However, the unwillingness of some 
nurses to participate in the research contributed 
to the small sample size of the study. This small 
sample size may not fully represent the entire 
population; however, the results are still valid due 
to the sample technique adopted. Also, some 
incomplete filling of questionnaires led to some 
invalid questionnaires that were not used in the 
final analysis and failure to return some of the 
questionnaires was also one of the contributing 
factors that reduced the response rate of the 
study. 
 

We recommend that the management should 
consider organizing seminars and symposium on 
a regular basis within the hospitals to educate all 
the staff on radiation protection. This will help 
most of the personnel to be continuously 
awakened about the various protection practices 
and the need to keep to the safety standards. 
The importance of this research cannot be over 
emphasized as it is highly significant to the 
nurses and management of the hospitals. 
Findings of this research will help the 
stakeholders and management of the hospitals in 
training of nurses on the curriculum development 
and improvement in the area of radiation 
protection and also, help radiographers 
understand the nurses’ level of knowledge of 
radiation protection in order to enhance cordial 
interdisciplinary relationship during ward/theatre 
radiography. 
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