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Abstract: 
Background: Ionizing radiation is used in diagnostic imaging as a part of patient workup in various medical 

specialties. However, it constantly imposes radiation exposure risk to both patients and healthcare 

professionals. Therefore, this study focused at evaluating the level of knowledge of patients toward radiation 

exposure hazards and radiation dose. 

Methodology: The study was a cross-sectional study with non-probability sampling. An offline, self-developed 

questionnaire was distributed to  the general population based on inclusion criteria . Data was represented in 

terms of frequencies and valid percentages for categorical variables. A one-way analysis of variance test was 

used to compare numerical variables between subgroups. 

Results: The mean knowledge score was below average (5.43 ± 3.12.). Patients with a medical background, 

better educational status and married as well as non-medical professionals advised about the hazards of 

radiation showed a significantly higher mean scores. 

Conclusion: Although the awareness and  level of knowledge of the general population toward risks and 

hazards of radiation exposure has improved over the years, few lacunae still exist and there is scope for 

improvement . Further research is recommended on a national level. Campaigns for awareness as well as 

physicians guidance should be encouraged to improve the knowledge, attitude and practices towards radiation 

exposure. 
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I. Introduction 
Diagnostic imaging using ionizing radiation is considered a non-invasive intervention that aids in the 

decision making of management strategies. Ionizing radiation is used in various techniques, such as  

Radiography, Computed Tomography (CT) scan and special investigations like barium studies & 

hysterosalpingography (all of which involve the use of X-rays). Healthcare professionals and patients are at the 

highest risk of exposure to ionizing radiation during diagnostic/therapeutic interventionsˡ. Even though the 

radiation dose used is relatively low, there are known adverse effects classified broadly as the stochastic(non-

deterministic) and non-stochastic(deterministic) effects. 

Healthcare professionals working in radiological specialties, owing to their training, are known to have 

good knowledge in radiation hazards and safety measures implemented²,3. However, the same  is not applicable 

to the rest of the population, including health care workers from non-radiological specialties, hence making it of 

paramount importance in order to increase the awareness regarding the hazards of radiation exposure as well as 

subsequently eliminate myths around it. 

In addition, we are constantly exposed to a baseline radiation that comes from many natural  sources 

including more than 60 naturally-occurring radioactive materials found in soil, water and air ; Radon being the 

main source of natural radiation which emanates from soil and rock in its gaseous form. Every day, people 

inhale and ingest radionuclide from air, food and water , further necessitating the understanding of radiation and 

its hazards4,5. 

The presence of hazards of radiation exposure , but the lack of adequate awareness has long been an 

established fact in the field of medicine. 

In a study done by Quinn A D et al in 1997, they had shown that the majority of clinicians (non-

radiologists)themselves had not received adequate radiation protection teaching and that even after they had 

attended courses, the overall knowledge was still poor and further proposed the inclusion of  formal compulsory 

teaching at undergraduate level to correct this in the future6. 



Knowledge And Perception Assessment On Safety And Hazards Of Diagnostic Radiation…….. 

DOI: 10.9790/0853-2303044955                             www.iosrjournals.org                                                50 | Page 

Subsequently , further studies done over the next two decades showed an improvement in knowledge 

amongst the medical fraternity, however that of the non-medical community continued to be lesser. 

Shastri D D et al (2021) showed that in their study involving medical students alone,87.5 % considered 

radiation knowledge important. Rule of 10 based  question was correctly answered by 83.1% students and 

question on Radiation exposure to patients during diagnostic radiology question was correctly answered by 

84.6%7. 

However, Sharma et al in 2019 showed that in a study involving the non-medical population only 

14.4% had knowledge of the risks and hazards associated with radiation and Bastiani et al in 2021 also 

concluded that patients have an overall limited knowledge about medical radiation and hence better patient 

awareness of radiation risks related to medical exposures may be beneficial8,9. 

This warrants for the continuum of  regular assessment of the population in this matter. 

 

II. Materials And Methods 
Source of data: An offline ,self-developed questionnaire was distributed to  the general population in BGS 

Global Institute of Medical Sciences. 

 

Study design: Cross sectional study 

 

Sample size: There are 14.4% of the non-medical population had knowledge of the risk and hazards associated 

with radiation8.Assuming the absolute precision is 10% and 95% confidence interval, the minimum required 

sample size is 86. 

 

Sampling Method: Non-probability sampling 

 

Study place: Dept of Radio-diagnosis , BGS  Global Institute of Medical sciences, Bangalore 

 

Study period: 3 months (July 2023 to September 2023) 

 

Method of collection of Data: An offline ,self-developed questionnaire was distributed to  the general 

population , regardless of whether they underwent a diagnostic radiological procedure. The responses are 

divided into three sections: the first section includes questions on socio-demographic data. The second  and third 

sections are based on general knowledge of radiation exposure, hazards and practicesof different diagnostic 

procedures. 

Informed consent is taken and anonymity of each individual is maintained. 

 

Inclusion criteria: All those above 18 years of completed age who have attempted all the questions of the 

questionnaire. 

 

Exclusion criteria: Patients below 18 years of completed age. 

 

The study did not require any investigations or intervention to be conducted on patients or other 

humans or animals. There were no financial implications of the study and prior ethical clearance was obtained 

from the institution for this study. 

 

Statistical Analysis: The statistical analysis was performed by STATA 11.2(College station TX USA). Mann 

Whitney U test & Kruskal Wallis were used to find the significant differences in the mean knowledge score 

between various demographic variables. The knowledge of the population was evaluated by calculating the 

scores for correct answers. Each correct response was given one point. Demographic details like age, 

occupation, educational status, profession, marital status and knowledge on radiation exposure was expressed in 

terms of frequencies and valid percentages. 

 

III. Results 
Table 1: Demographic details of the study participants 

  Frequency Percent 

Age Group 

 

  

18-25 31 31 

26-35 23 23 

36-45 14 14 

46-55 13 13 

55-65 8 8 

>65 11 11 
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Educational Status 
  

Illiterate 9 9 

Primary 8 8 

Secondary 21 21 

Graduate 37 37 

Post Graduate/ Higher 25 25 

Profession  

Medical 47 47 

Non - Medical 53 53 

Marital Status 

  

Single 39 39 

Married 53 53 

Divorced 1 1 

Widow 7 7 

 

 
Figure 1: Information on hazards of radiation by doctor 

 

Table 2: Knowledge on radiation exposure based on modality 

Knowledge on radiation exposure – based on modality  Frequency Percent 

X RAY 

Yes 82 82 

No 8 8 

I Don’t Know 10 10 

USG 

Yes 24 24 

No 65 65 

I Don’t Know 11 11 

CT 

Yes 64 64 

No 14 14 

I Don’t Know 22 22 

MRI 

Yes 21 21 

No 55 55 

I Don’t Know 24 24 

Hysterosalpingography/ Barium studies 

Yes 31 31 

No 18 18 

I Don’t Know 51 51 
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Figure 2: Knowledge on radiation exposure based on modality 

 

Table 3: Knowledge on radiation exposure - risks 

  Frequency Percent 

Radiation increases risk of cancer 

Yes 
76 76 

No 6 6 

I Don’t Know 18 18 

Repeated Radiation exposure leads to cumulative risk 
of cancer 

Yes 48 48 

No 19 19 

I Don’t Know 33 33 

I am exposed to radiation at home 

Yes 31 31 

No 50 50 

I Don’t Know 19 19 

I am exposed to radiation at airports 

Yes 47 47 

No 26 26 

I Don’t Know 27 27 

Can a pregnant lady be subjected to chest X-RAY 

Yes 24 24 

No 62 62 

I Don’t Know 14 14 

10 Day rule is applied for Hysterosalpingography 

procedure  

Yes 20 20 

No 6 6 

I Don’t Know 74 74 

Do you think you should be told about the need for your 

X-RAY 

Yes 29 56.9 

No 16 31.4 

I Don’t Know 6 11.8 

ALARA principle must be used followed during 

radiation exposure 

Yes 29 61.7 

No 1 2.1 

I Don’t Know 17 36.2 

 

 

 

 

 

82

24

64

21
31

8

65

14

55
18

10 11
22 24

51

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

X RAY USG CT MRI HSG/ Barium

N
o

. 
o

f 
su

b
je

ct
s

Modalities

Knowedge on exposure radiation

Yes No I Don’t Know



Knowledge And Perception Assessment On Safety And Hazards Of Diagnostic Radiation…….. 

DOI: 10.9790/0853-2303044955                             www.iosrjournals.org                                                53 | Page 

Table 4: Comparison of Knowledge on radiation exposure based on modality among medicals and non-

medicals 
Knowledge on radiation exposure – based on 

modality 
 Frequency Percent 

X RAY 

Medical Yes 47 100 

Non - Medical 

Yes 35 66 

No 8 15.1 

I Don’t Know 10 18.9 

USG 

Medical 

Yes 12 25.5 

No 34 72.3 

I Don’t Know 1 2.1 

Non - Medical 

Yes 12 22.6 

No 31 58.5 

I Don’t Know 10 18.9 

CT 

Medical 

Yes 39 83 

No 4 8.5 

I Don’t Know 4 8.5 

Non - Medical 

Yes 25 47.2 

No 10 18.9 

I Don’t Know 18 34 

MRI 

Medical 

Yes 11 23.4 

No 31 66 

I Don’t Know 5 10.6 

Non - Medical 

Yes 10 18.9 

No 24 45.3 

I Don’t Know 19 35.8 

Hysterosalpingography/ 

Barium studies 

Medical 

Yes 27 57.4 

No 8 17 

I Don’t Know 12 25.5 

Non - Medical 

Yes 4 7.5 

No 10 18.9 

I Don’t Know 39 73.6 

 

Table 5: Comparison of Knowledge on radiation exposure - risks medicals and non-medicals 
Knowledge on radiation exposure - risks   Frequency Percent 

Radiation increases risk of cancer 

  

Medical 

Yes 46 97.9 

No 1 2.1 

Non- Medical 

Yes 30 56.6 

No 5 9.4 

I Don’t Know 18 34 

Repeated Radiation exposure leads to 

cumulative risk of cancer 
  

Medical 

Yes 29 61.7 

No 13 27.7 

I Don’t Know 5 10.6 

Non- Medical 

Yes 19 35.8 

No 6 11.3 

I Don’t Know 28 52.8 

 
I am exposed to radiation at home 

  

Medical 

Yes 15 31.9 

No 29 61.7 

I Don’t Know 3 6.4 

Non-Medical 

Yes 16 30.2 

No 21 39.6 

I Don’t Know 16 30.2 

I am exposed to radiation at airports  

Medical 

Yes 29 61.7 

No 11 23.4 

I Don’t Know 7 14.9 

Non-Medical 

Yes 18 34 

No 15 28.3 
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I Don’t Know 20 37.7 

Can a pregnant lady be subjected to chest X-

RAY 
  

Medical 

Yes 20 42.6 

No 27 57.4 

Non-Medical 

Yes 4 7.5 

No 35 66 

I Don’t Know 14 26.4 

10 Day rule is applied for 
Hysterosalpingography procedure 

  

Medical 

Yes 19 40.4 

No 3 6.4 

I Don’t Know 25 53.2 

Non-Medical 

Yes 1 1.9 

No 3 5.7 

I Don’t Know 49 92.5 

 

Table 6: Comparison of Knowledge score on socio demographic variables 

  N Mean Std. Dev Test statistic p-value 

Profession 

Medical 47 7.15 2.45 

519  0.001*  Non - medical 53 3.91 2.87 

Age Group 
  

18-25 31 4.94 2 

 
5.69 

 

 
  

 
0.337 

 

 
  

26-35 23 6.09 2.84 

36-45 14 4.71 3.6 

46-55 13 6.31 3.33 

55-65 8 4.25 4.17 

>65 11 6.18 4.4 

Educational Status 

 

  

Illiterate 9 1.44 2.07 

 
50.2 

 

  

 
0.00* 

 

  

Primary 8 1.38 1.06 

Secondary 21 3.95 2.13 

Graduate 37 6.49 2.19 

Post Graduate/ 

Higher 25 7.84 2.53 

Marital Status 

 

  

Single 39 5.85 2.25 

10 

 

  

0.019* 

 

  

Married 53 5.64 3.49 

Divorced 7 1.86 2.48 

Widow 1 3 - 

Did doctor mention about the 

hazards of radiation 

No 51 3.9 3.02 

547  0.00*  Yes 49 7.02 2.36 

* p value is significant 

 

IV. Discussion 
A significant advancement of radiological investigations has occurred over the past few decades owing 

to ionizing radiation3. Although rare , adverse effects prevail due to its use, hence it is crucial to understand 

them10,11. 

In the present study, the level of knowledge of the population in Bengaluru toward radiation was 

evaluated. It revealed that the range of total knowledge score varied from 0 to 11, with a mean of 5.43 ± 3.12. 

A group of 100 subjects were included in the study. From table 1, it is evident that majority (31%) of 

them were in the age group of 18-25 years of age . The population was fairly balanced, with 53% of them being 

non - medical professionals.   Marital status of 53% of the study group was "married" . 

Table 6 shows that, significant differences exist in the mean knowledge score among those with varied 

professional, educational and marital status demographics. People who work in the medical field were found to 

have higher knowledge on radiation exposure as compared to non- medical professionals. 49% of the subjects 

stated that their doctor had mentioned about the hazards of radiation while not so in 51% (figure 1). The subjects 

who were priorly informed about the radiation hazards showed a significantly higher mean score. 

Among the 51 who were uninformed, 29 of them felt that they should be told about the need for 

investigations utilizing ionizing radiation, while 16 didn't feel the need. 

Similarly, a study done by Alshammari et al showed that the mean score for the knowledge section was 

below average (5.08 ± 2.952) and also revealed that patients who received advice from doctors regarding the 

hazards of exposure to ionizing radiation, had the highest mean in the entire sample population1. 
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From table 2 and figure 2, it can be inferred that, most of the general population is aware of the 

modalities that cause exposure to ionizing radiation. However, a significantly large proportion(69%) is unaware 

about the ionizing radiation-laden nature of barium investigations / hysterosalpingography. This is probably 

owing to the relatively less use of these investigations in comparison to Radiography and CT. In addition , table 

4 clearly demonstrated the comparison between the knowledge of medical and non-medical subjects which  

showed that it was higher among the medical population. 

Regarding knowledge on risks of radiation, table 3 depicts that the majority of the population agreed 

that radiation increases the risk of cancer. However, a significant proportion of the study subjects seem to be 

grossly misinformed/unaware about the other aspects such as radiation exposure at home and airports, chest X-

ray for pregnant women and 10 day rule for hysterosalpingography procedure. This disparity is further 

heightened between medical and non-medical professionals as evidenced by table 5, which shows that the 

subjects with a medical background have more knowledge about these risks and practices. However , even 

within the medical professionals, a group of them do not know about the prevailing practices and rules regarding 

radiation risks and safety ; only ~43% agreed that a pregnant lady can be subjected to a chest radiograph and 

~62% that ALARA principle must be followed during radiation exposure. 

Sin et al recruited 173 patients who underwent  CT/MRI /PET-CT and evaluated the awareness of the 

patients towards risks of radiological diagnostic procedures , they concluded that the knowledge levels towards 

safety and risks were unsatisfactory. Similar to the current study, education level significantly affected their 

knowledge - many were not aware of the radiation-free nature of USG and MRI and were of the misconception 

that Barium studies do not involve radiation. Furthermore, they thought that they are free from radiation 

exposure at their homes and on aircrafts12. Due to recruitment of a larger sample size for the study, it increases 

the reliability of their outcomes. 

 

V. Conclusion 
Over the years, there has been an exponential rise in the awareness of the general population towards 

the risks and hazards of radiation exposure. However, this study has proved that deficiencies continue to persist 

and further action must be taken to tackle these shortcomings. National programs must be encouraged to 

increase awareness among the population and healthcare professionals must advise their  patients regarding 

radiation hazards and its implications. 
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