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Abstract  

 

Individuals undergoing radiological investigations are exposed to natural and man-made radiation which could be 

ionizing or non-ionizing. This study aimed at assessing the knowledge of radiation and practice of radiation protection 

measures among patients awaiting radiological investigations at a teaching hospital in Southwest Nigeria. Consenting 

patients awaiting investigations at the radiology department of LAUTECH teaching hospital were enrolled for this study. 

Semi-structured interviewer-administered questionnaire were used and knowledge scoring was done. The data were 

analyzed using Statistical Package for Social Scientists (SPSS) version 22 and p< 0.05 were considered statistically 

significant. The mean knowledge of radiation score among the 200 patients studied was 55.8%±20.8. Participants with 

high education had significantly higher score (62.46%±15.07) than those with low and no formal education 

(34.79%±22.38) p= 0.001. Participants who practiced personal protective measures had higher scores than those that do 

not p= 0.001. However, there was no statistically significant difference in the knowledge scores between the males and 

females (55.59%±20.41vs 56.14%±21.35) p>0.05. This study showed that knowledge about radiation helps in adopting a 

lifestyle that protects from radiation but the knowledge of participants about radiation appears to be shallow. Patients 

were not aware of the type of radiological investigation they undergo and the associated radiation risk. It is strongly 

recommended that patient should be well informed about the radiological investigations they undergo.  
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INTRODUCTION 
Radiation can be defined as the energy from a 

source that travels through some materials or through 

space. This can be ionizing or non-ionizing and natural 

or man-made.  Non-ionizing radiation refers to the type 

of electromagnetic radiation that does not carry enough 

energy per quantum to ionize atoms or molecules [1].
 

Examples of non-ionizing radiation are near ultraviolet 

light, visible light, infrared, microwave, radio waves, 

and low-frequency radio-waves [2].
 

 

On the other hand, ionizing radiation has a 

higher frequency and shorter wavelength (<100nm) 

than non-ionizing radiation and can cause damage when 

it interacts with matter [3]. Far ultraviolet light, X-rays, 

gamma-rays, and all particle radiation from radioactive 

decay are examples of ionizing radiation. Ionizing 

radiation has many uses especially in medical imaging 

but can cause health hazards like burns, radiation 

sickness, cancer and genetic damage. Non-ionizing 

radiation is also capable of causing non-thermal 

biological damage similar to ionizing radiation [2].  

 

The level of public awareness of the 

detrimental effects of ionizing radiation is still a 

concern and a high percentage of individuals are not 

aware of this. Among those aware of radiation, many 

cannot appropriately differentiate between ionizing and 

non-ionizing radiation and their detrimental health 

effects. Hence, they are not concerned about safety 

measures [4-7]. 

 

Individuals undergoing radiological 

investigations that utilize ionizing radiation are exposed 

to both natural and man-made radiation that is they are 

at risk of additional radiation exposure than the general 

populace. This study assessed the knowledge of 

individuals on both natural and man-made radiation as 

well as the influence of this knowledge on the adoption 

of radiation protection practices. The outcome may help 

to reduce the burden of radiation hazards. 

https://saudijournals.com/sjnhc
https://en.wikipedia.org/wiki/Near_ultraviolet
https://en.wikipedia.org/wiki/Visible_light
https://en.wikipedia.org/wiki/Infrared
https://en.wikipedia.org/wiki/Microwave
https://en.wikipedia.org/wiki/Radio
https://en.wikipedia.org/wiki/Radioactive_decay
https://en.wikipedia.org/wiki/Radioactive_decay
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METHODS 
This descriptive cross-sectional study was 

conducted at the radiology department of LAUTECH 

teaching hospital Ogbomosho, Oyo state, Nigeria. 

Patients awaiting radiological investigations 

(radiography/radiographic procedures, ultrasonography 

and computed tomographic scan) were selected by a 

simple random technique. This study was carried out 

using semi-structured interviewer-administered 

questionnaires made up of 3 sections; Socio-

demographic pattern of respondents, knowledge of the 

respondents about the sources and effects of radiation 

and practice of radiation protection measures. Patients 

on admission, acute or critically ill and those below 15 

years were excluded in this study. 

 

The questionnaires were manually sorted out, 

checked for errors and data entered into the computer. 

Analysis was done using Statistical Package for Social 

Sciences (SPSS) version 22. Frequency tables were 

generated and test of statistical association were carried 

out by chi-square.  The level of significance was set at  

p < 0.05. Ten questions were assessed, maximum score 

of 5 marks and a minimum score of zero allotted to 

each question; awareness of radiation, awareness of 

ionizing and non ionizing radiation, knowledge of 

classification of radiation in to natural or manmade, 

knowledge of sun as the most common source of 

radiation, classification of the sources of radiation, 

knowledge of safety of ultrasound in pregnancy, 

knowledge of the health effects of the radiation, 

knowledge of exposure to radiation at home and 

community, knowledge that excessive exposure to sun 

causes skin cancer and knowledge of radiation 

protection measures. 

 

RESULTS 
Of the two hundred participants in this study 

85 were females and 115 were males, and they were 

between 15 and 70 years. The socio demographic 

characteristics of the patients are shown in Table-1. 

 

Table-1: Socio-demographic characteristics of 

respondents 

Age group (years) N=200 Frequency % 

15-29 142 71 

30-44 32 16 

45-59 12 6 

60-74 14 7 

Gender    

Males 115 57.5 

Females 85 42.5 

Educational status   

No formal education 17 8.5 

Primary education 18 9 

Secondary education 13 6.5 

Tertiary education 152 76 

Tribe    

Yoruba 184 92 

Igbo 14 7 

Hausa  2 1 

Marital status   

Single  139 69.5 

Married  61 30.5 

Religion    

Christianity 136 66 

Islam 66 33 

Traditional  2 1 

 

The mean age of patients was 29 years with a 

range of 15 to 70 years; most of the patients were 

between 20 and 39 years. Eighty five (42.5 %) were 

females and 115(57.5%) were males.  Most of the 

patients (76%) belong to tertiary education category. 

Majority of the patients were of the Yoruba tribe, single 

and Christians. 

 

Table-2: Patients’ knowledge of radiation and the sources of radiation 

Variable  Frequency  Percentage  

Awareness of radiation 

Yes 

No 

Don’t know 

 

174 

6 

20 

 

87 

3 

10 

Awareness of ionizing radiation 

Yes 

No 

Don’t know 

 

40 

70 

90 

 

20 

35 

45 

Awareness of non-ionizing radiation 

Yes 

No 

Don’t know 

 

38 

56 

106 

 

19 

28 

53 

Awareness of natural and manmade radiation 

Yes 

No 

Don’t know 

 

146 

4 

50 

 

73 

2 

25 

Source of information 

Health personnel 

Educational exposure 

friends 

 

38 

128 

9 

 

19 

64 

4.5 
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Knowledge about natural sources dominance 

Yes 

No 

Don’t know 

 

115 

48 

37 

 

57.5 

24 

18.5 

Knowledge score 

Poor knowledge <50 

Good knowledge ≥50 

 

53 

147 

 

26.5 

73.5 

 

While majority of the patients 174(87%) were 

aware of radiation, only a fifth was aware of ionizing 

and non-ionizing radiation. Most of the patients (73%) 

knew that radiation can be natural or manmade, and 161 

(80.5%) patients indicated that the sun is the most 

common source of natural radiation (Table-2). 

 

Table-3: Patients’ response on biological effects of radiation 

Effects  Non-ionizing Ionizing Don’t know 

Cataract 20(10%)* 16(8%) 164(82%) 

Skin burns 34(17%)* 68(34%)* 98(49%) 

Heating of body tissue 55(27.5%)* 47(23.5%) 98(49%) 

radiation sickness 10(5%) 81(40.5%)* 109(54.5%) 

Cancer 24(12%) 61(30.5%)* 115(57.5%) 

genetic damage 11(5.5%) 53(23.5%)* 136(68%) 

Fetal anomaly 13(6.5%) 47(23.5%)* 140(70%) 

Fetal death 14(7%) 42(21%)* 144(72%) 

Abortion 20(10%) 37(18.5%) 143(71.5%) 

Mental retardation 20(10%) 41(20.5%) 139(69.5) 

Cold 24(12%) 30(15%) 146(73%) 

Headache 25(12.5%) 38(19%) 137(68.5%) 

Fracture 21(49%) 36(18%) 143(71.5%) 

*Correct options 

Cold, headache and fracture are not effects of radiation 

 

Majority of patients do not know the biological 

effects of radiation. Most patients (164) did not know 

that cataract could result from of non-ionizing radiation. 

One third (30.5%) indicated that ionizing radiation can 

cause cancer; while 57.5% did not know cancer could 

be sequelae of radiation exposure. Interestingly, some 

patients stated that cold, headache and fracture are 

health effects of radiation (Table-3). 

 

Table-4: Association between knowledge score and socio-demographic factors of the patients 

Variable Knowledge score  Chi square df p value 

 Poor (<50%) 

n(%) 

Good (>50%) 

n(%) 

   

Age group(years)      

15-29 29(20.4) 113(79.6) 11.083 3 0.011** 

30-44  11(34.4) 21(65.5)    

45-59 6(50.0) 6(50.0)    

60-74 7(50.0) 7(50.0)    

Gender  

Male 

Female 

Educational status 

Secondary and below 

Tertiary and above 

Marital status 

Single 

Married 

Tribe  

Yoruba 

Ibo 

Hausa 

Religion  

Christianity 

Islam 

Traditional 

 

32(27.8) 

21(24.7) 

 

28(58.3) 

25(16.4) 

 

29(20.9) 

24(39.3) 

 

49(26.6) 

3(21.4) 

1(50.0) 

 

37(28.0) 

15(22.7) 

1(50.0) 

 

83(72.2) 

64(75.3) 

 

20(41.7) 

127(83.6) 

 

110(79.1) 

34(60.7) 

 

135(73.4) 

11(78.6) 

1(50.0) 

 

95(72.0) 

51(77.3) 

1(50.0) 

 

0.244 

 

 

32.859 

 

 

7.434 

 

 

 

0.754 

 

 

 

1.208 

 

 

1 

 

 

1 

 

 

1 

 

 

 

2 

 

 

 

2 

 

0.632 

 

 

0.001** 

 

 

0.006** 

 

 

 

0.747 

 

 

 

0.429 

*Fischer’s exact test 
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**Statistically significant 

Table-4 shows the association between socio-

demographic factors and knowledge score of the 

respondents. There was statistically significant 

association between educational status and knowledge 

score. One hundred and twenty-seven (83.6%) 

respondents who had tertiary/higher education had good 

knowledge score while 41.7% of those who had 

secondary/lower education had good knowledge score 

(p value=0.001). There was no significant association 

between knowledge score and other factors such as 

gender, tribe and religion.   

 

Table-5: Association between knowledge score and adoption of personal radiation protection practices 

Groups Good knowledge Poor knowledge Chi square df P value 

Avoid sun  

Don’t avoid sun 

120(81.6) 

27(18.4) 

17(32.1) 

36(67.9) 

44.338 1 0.001 

Use sun shade  

Don’t use sun shade 

103(83.1) 

44(57.9) 

21(16.9) 

32(42.1) 

15.326 1 

 

0.001 

Avoid high tension cable  

Don’t avoid high tension cables 

109(90.8) 

38(47.5) 

11(9.2) 

42(52.5) 

46.276 1 

 

0.001 

 

There was statistically significant association 

between knowledge score and adoption of personal 

radiation protection practice such as avoidance of sun, 

use of sun shade and avoidance of high tension cables 

(p=0.001) (Table-5). 

 

Table-6: Patients’ education by physician or radiation worker 

Patient education by a doctor or radiation workers 

Indication for study 

Radiation risk 

Type of investigation 

Frequency 

184 

0 

2 

Percentage% 

92 

0 

1 

 

Surprisingly, only a few (1%) of the patients 

was informed about the type of radiological 

investigation they underwent and all of the patients 

reported that neither the referring physician nor the 

radiation worker educated them on the radiation risk 

associated with the investigation (Table-6). 

 

DISCUSSION 
This study revealed the awareness of radiation 

in the general term among the participants, but there is 

poor knowledge of the types of radiation, biological 

effects of radiation and radiation safety measures. Most 

patients that had good knowledge of the radiation were 

in the tertiary education category. This supports the fact 

that knowledge of radiation differs with level of 

educational exposure [8]. Similar to a previous study, 

the patients indicated that natural radiation especially 

from sun dominates human exposure [9]. 

 

Only 10.5% of the patients stated that they are 

at risk of radiation exposure from radiological 

investigations. This may be due to the failure of the 

referring doctor and radiation worker to educate the 

patient on the type of requested investigation and 

radiation risk as revealed in this study. The radiation 

risk should be properly communicated to the patient.  

 

Similar to a study in Hong Kong, a majority of 

the respondents in this present study were informed of 

the indication of the radiological investigation [5]. 

Contrary to the former study where 42.7% were 

informed of the radiation risk, none of the respondent in 

this present study was told of the radiation risk [5]. 

Lack of patient education on radiation risk could be due 

to poor knowledge of the referring physician about the 

radiation doses of the requested radiological 

examinations [10-12]. This is buttressed by a study that 

reported the average mean dose of radiation as six times 

the quantity estimated by the doctors [13].
 

 

As previously known, this study revealed poor 

knowledge of the harmful biological effects of radiation 

emphasizing that the level of public awareness of the 

detrimental effects of ionizing radiation is still a 

concern [4-7]. The lack of immediate adverse effect of 

ionizing radiation except in cases of high intensity that 

produces heat could account for the poor awareness. 

 

Two-thirds of the patients do not know that 

ionizing radiation causes cancer and genetic damage. 

While 12% and 5.5% believed they are caused by non-

ionizing radiation. This is contrary to a study that 

revealed 73.2% of the participant study perceived that 

cancer is an adverse effect of ionizing radiation [14].   

 

Eighty-two percent of the participants do not 

know that radiation can cause cataract. Cataracts 

account for approximately 50% of the cases of 

blindness worldwide [15]. Cortical cataract has been 

linked with natural background radiation from the sun 

[16].
 
Other ocular diseases, such as pterygium and 

climatic droplet keratopathy have also been linked to 

radiation [17-19]. 

 

Majority of the patients was aware that 

excessive exposure to sun can cause skin cancer and 
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reported that those at risk of prolonged stay under the 

sun include outdoor workers such as farmers, hawkers, 

traffic warders and road side petty traders. Similarly, a 

study in South Africa which investigated White Cape 

Town beachgoers revealed as high as 90% of 

respondents citing skin cancer as a potential adverse 

effect of excess exposure to sun [20].  Sun exposure is 

the major environmental risk factor for melanoma and 

for the non-melanoma skin cancers (NMSCs), basal cell 

carcinoma and squamous cell carcinoma [11, 21-24].    

 

This study also revealed the association 

between knowledge score and the adoption of personal 

radiation protection practices. Avoidance of prolonged 

stay under the sun and high tension cables; use of sun 

shade and avoidance of smoking are the common 

personal radiation protection practices stated by the 

patients. Majority of the patients that engage in personal 

radiation protection practices are those with higher 

knowledge score. The knowledge about radiation and 

its potential detrimental effect on health has a role to 

play in adoption of personal radiation protection 

practices.   

 

CONCLUSION 
There is awareness of radiation in the general 

term but there is poor knowledge of the types of 

radiation, sources of radiation and the biological effects 

of radiation. Level of education plays an important role 

in the knowledge of radiation as most of the patients 

with tertiary education had good knowledge of 

radiation.  

 

Patients awaiting radiological investigation 

had little or no knowledge about the type of 

investigation they undergo. In addition, they were not 

informed of the attendant health risk associated with 

some radiological investigations. Knowledge of 

radiation helps in the adoption of radiation protection 

practices. 

 

It is hereby recommended that patients should 

be well educated by the clinician and radiation worker 

on the type of investigation and attendant radiation risk 

associated with the requested investigations.  
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