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ABSTRACT 
X-ray Operators in Nigeria are exposed to very high radiation risk because of the 
dependence on refurbished x-ray equipment. This is as a result of poor quality control 
practices, equipment maintenance and non-compliance to Radiation Protection rules 
and regulations. The knowledge of exposure dose to operators or workers of different 
categories in the unit is assessed in this work. The assessment was carried out in all the 
hospitals that have x-ray units in four Local Government Areas of Benue State, 
Nigeria. A questionnaire was design and used to assess these workers. Twenty 
hospitals were found with x-ray unit and a total of 98 workers were assessed out of 
which 1 is a Radiologist, 12 are Radiographers, 22 are x-ray Technician, 28 are x-ray 
Assistants, 19 are Clerical Staff and 16 are I.T Students. From their assessment, 100% 
of both the Radiologist and the Radiographer, 86.00% of the x-ray Technician, 42.86% 
of the x-ray Assistants, 5.27% of the Clerical Staff and 43.75% of the I.T Students are 
aware of the exposure dose measurement while 100% of all the different categories of 
workers agreed that they were not monitored using radiation measuring instrument. 
According to the workers contacted, the acquired dose is not measured because the 
hospital management did not provide the measuring device (dosimeter) and that it is 
not readily available for individual to purchase while others claimed that they were not 
properly informed of the rules to be observed as a worker in the unit. It was also 
discovered that the protective shield meant to be worn by workers while working is 
very limit and most often it is only the Radiographer or the x-ray Technician that uses 
it at work while the other Assistants are left bare making them prone to more radiation.     

 
INTRODUCTION 
The high cost of x-ray and C.T. units have greatly increased the use of refurbished x-ray equipment. These 
units produce higher percentage variance between set exposure factors and actual output (Nzotta, et al 2009). 
Scatter radiation is responsible for the major part of the radiation exposure to staff involved radiology work 
(Bateman, 1999). This is emitted more by these refurbished machines and despite the problem of poor 
equipment maintenance and irregular quality control tests and measurements, there are very poor radiation 
protection practices (Ogunseyinde, Adediran and Oded, 2002). There is little documented information about 
the Radiation protection and monitoring in Radiology departments in Nigeria (Farai and Obey, 2001). Only 
about 25% of radiation workers in Nigeria are monitored as at 1999 (Ogundare et al, 2002). The radiation 
dose received by x-ray workers has to be monitored to ensure that it fall within the safe set standard at any 
point in time. This study attempts to assess the level of awareness and monitoring of occupational x-ray 
radiation dose received by workers in X-ray units in hospitals in Benue State, Nigeria.  
 
MATERIALS AND METHOD 
The knowledge of occupational radiation exposure in radiological units in four Local Government Areas of 
Benue State, Nigeria was investigated. The study areas include Makurdi, Katsina-Ala, Gboko, and Otukpo. 
The occupational group distribution is as shown in Table 1. 
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Table 1: Occupational Group Distribution in the Four Local Government Area. 
Occupational 

Group 
Local Government Area 

Makurdi Katsina-Ala Gboko Otukpo Total  
Radiologist 1 - - - 1 

Radiographer 8 1 1 2 12 
X-ray 

Technician 
12 1 5 4 22 

X-ray Assistant 15 2 6 5 28 
Clerical Staff 13 - 4 2 19 
I. T. Student   7 - 6 3 16 

Total 
Respondents 

56 4 22 16 98 

Total Hospital 9 2 5 4 20 
 
A self-constructed questionnaire, personal observation and interview were used for this assessment. The 
materials were administered and the data were collected at the spot from the respondents and the visit to 
these units was done during working hours. 
Table 2 shows the result from the response of workers indicating that 100% of the radiologist and 
radiographers, 86% of the Technicians, 42.86% of the Assistants, 5.27% of the Clerical Staff and 43.75% of 
the I. T. Students were aware of the occupational dose measurement while the rest are not aware of it. 
 
Table 2: Level of radiation awareness amongst radiological workers. 

Occupational 
Group 

Number of 
Respondent 

Number that 
say YES 

Percentage Number that 
say NO 

Percentage  

Radiologist 1 1 100 - - 
Radiographer 12 12 100 - - 

X-ray 
Technician 

22 19 86.37 3 13.64 

X-ray Assistant 28 12 42.86 16 57.15 
Clerical Staff 19 1 5.27 18 94.74 
I. T. Student 16 7 43.75 9 56.26 

 
Table 3 reveals from the research that 100% of the Radiologist, Radiographers, Technicians, Assistants, 
Clerical Staff and I. T. Students agreed that they do not use the dosimeter to monitor occupational dose in 
their units while only 8.33% of the Radiographer claimed to be using it but has never taken it to any energy 
center to be developed. 
 
Table 3: Use of Dosimeter by X-ray Operators. 

Occupational 
Group 

Number of 
Respondent 

Number that 
say YES 

Percentage Number that 
say NO 

Percentage 

Radiologist 1 - - 1 100 
Radiographer 12 1 8.33 11 91.66 

X-ray 
Technician 

22 - - 22 100 

X-ray Assistant 28 - - 28 100 
Clerical Staff 19 - - 19 100 
I. T. Student 16 - - 16 100 

 
DISCUSSION OF RESULTS 
The response given by the staff within the study area shows that the occupational radiation dose is not being 
monitored in these four Local Government Areas.  
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This according to the workers assessed confirmed that the safety gadgets were not provided by the 
management of the hospital and it is not readily available for individual to purchase while others claimed 
they were unaware of the rules to be observed as a worker in the Unit and others said that it will even pose 
fear in them as x-ray operators and therefore skeptical about it. It was also discovered from the response to 
the research questions that the protective shield meant to be worn by workers while working is very limited 
and most often it is only the Radiographer or the Technician who uses it at work while the Assistants are left 
bare making them prone to more of radiations which they are even ignorant of. The reasons for the 
inadequate shield being that the management did not provide enough while some claimed that it causes 
inconveniency while working. 
The result presented suggests that workers in this unit be properly trained and before any x-ray center is 
established, the Regulatory body in charge of monitoring occupational dose should ensure that the unit is 
well equipped as should be with all the necessary protective shields and monitoring devices and also ensure 
that the workers employed are well trained and are qualified to work in the unit. 

 
CONCLUSION  
The poor awareness of the radiation regulations among radiology staff in Nigeria is greatly responsible for 
the low corporation received from the staff during assessment. However, it is observed that the knowledge of 
radiation dose and the need to monitor this dose with the aid of a dosimeter is quite insignificant amongst 
workers in these areas of study. Measuring of occupational dose is not carried out in these areas and the 
workers are less concern about it. The very few who know about the dosimeter, because there is no law 
enforcement agency to impose its use on them, they seem not to value it at all and the management of these 
units makes no effort to see that these dosimeters are available for the workers’ use. 
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