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Abstract 

Background: The easy availability of radiographic aids has led to its overuse in dental practice. 

In addition, failure to reinforce the radiation safety procedures has unknowingly resulted in 

exposure to radiation in the clinics during regular practice. The present study was done to assess 

the knowledge and awareness of dental surgeons towards radiation hazards. Material and 

methods: The present study was a questionnaire study which was carried out among 96 dental 

surgeons to assess the knowledge and awareness about radiation protection among dental 

surgeons. A questionnaire comprising 9 questions in clinical, radiographic practice was 

formulated. Statistical analysis was performed using Pearson correlation coefficient test to know 

the validity of the questionnaire and any P ≤ 0.05 was considered statistically significant. 

Results: In the present study of all the 96 dentists, 96.87% considered clinical examination and 

patient's history necessary before prescribing dental radiographs. 56.25% of the dental surgeons 

came across patients who questioned about their personal radiation safety. 60.41% of the dentists 

explained to the patient about radiation risks/benefits before the radiographic exposure, ensuring 

complete understanding of the property of X-rays to the patient. Majority of the dentists 

(47.91%) failed to acquire informed consent of the patient before prescribing dental radiograph. 

It was observed from this study that approximately 81.25% of the dentists were aware that 

collimator was used in X-ray unit/machine. A less percentage of the dentists (33.33%) used lead 

aprons and thyroid collars to cover their patients during radiographic examination while 66.66% 

did not. Only a considerable percentage (26.04.5) of the dentists stood behind the lead 

shield when exposing the patient to X-rays. 69.79% of dentists calibrated their X-ray machines 

every year. 64.58% of the dentist knows about the ALARA principle. Conclusion: Our study 

concluded that the there is need for further implementation of radiation protection principles 

among dental surgeons. Some dental surgeons did not practice radiation protection procedures so 

there is need to emphasize on radiation safety. 
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INTRODUCTION 

Since the discovery of X-rays in the year 

1895, radiological examination has become 

an integral part of patient management in the 

field of dentistry. Though supplementary, 

radiographs play an indispensable role in the 

diagnosis, treatment planning, and follow-up 

of oral and maxillofacial disorders. 

However, the detrimental effects of X-rays 

on living tissues are as well appreciated as 

the beneficial effects.1-3 It is estimated that 

about 480 million dental radiographs are 

performed annually accounting for 

approximately 15% of all diagnostic X-ray 

examinations.4 When patients undergo X-

ray examinations, millions of photons pass 

through their bodies, this may lead to 

damage to the DNA in the chromosomes, 

most DNA damage is repaired immediately, 

but rarely a portion of a chromosome may 

be permanently altered - a mutation.5 In 

general, more the radiation that strikes a 

cell, the greater the chances of causing an 

effect. If a significant number of cells are 

affected, the organism may be damaged or 

even die.6 Exposure to dental radiation 

should be minimized where practicable.7 

Consequently, the ALARA (As Low As 

Reasonably Achievable) principle was 

adopted to minimize radiation dose. In 

general, ALARA principle take into 

consideration the justification for the 

radiological study and taking the imaging 

examination with the least amount of 

radiation that can produce radiographs of 

reasonable diagnostic quality. As a result 

radiographs should only be taken at the 

minimum dosage with reasonable 

information yield in as much as a safer 

method is not available.7,8 The present study 

was done to assess the knowledge and 

awareness of dental surgeons towards 

radiation hazards. 

MATERIAL AND METHODS 

 

The present study was a questionnaire study 

which was carried out among 96 dental 

surgeons to assess the knowledge and 

awareness about radiation protection among 

dental surgeons. Before the commencement 

of the study ethical approval was taken from 

the Ethical committee of the institute. The 

questionnaires could be returned by mail or 

in-person. A questionnaire comprising 9 

questions in clinical, radiographic practice 

was formulated. Statistical analysis was 

performed using Pearson correlation 

coefficient test to know the validity of the 

questionnaire and any P ≤ 0.05 was 

considered statistically significant. 

  

RESULTS 

 

In the present study of all the 96 dentists, 

96.87% considered clinical examination and 

patient's history necessary before 

prescribing dental radiographs. 56.25% of 

the dental surgeons came across patients 

who questioned about their personal 

radiation safety. 60.41% of the dentists 

explained to the patient about radiation 

risks/benefits before the radiographic 

exposure, ensuring complete understanding 

of the property of X-rays to the patient. 

Majority of the dentists (47.91%) failed to 

acquire informed consent of the patient 

before prescribing dental radiograph. It was 

observed from this study that approximately 
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81.25% of the dentists were aware that 

collimator was used in X-ray unit/machine. 

A less percentage of the dentists (33.33%) 

used lead aprons and thyroid collars to cover 

their patients during radiographic 

examination while 66.66% did not. Only a 

considerable percentage (26.04.5) of the 

dentists stood behind the lead shield when 

exposing the patient to X-rays. 69.79% of 

dentists calibrated their X-ray machines 

every year. 64.58% of the dentist knows 

about the ALARA principle. 

 

Table 1: Knowledge and awareness of 

dental surgeons towards radiation 

hazards 

Questions  Answers 

Yes N(%)  No N(%) 

Do you 

consider 

clinical 

examination 

and patient's 

history before 

you prescribe 

dental 

radiographs? 

93 

(96.87%) 

3(3.12%) 

Do you come 

across patients 

who question 

about 

radiation 

safety? 

54(56.25%) 42(43.75%) 

Do you 

explain 

radiation 

risk/benefit to 

patients 

before 

acquiring 

radiograph? 

58(60.41%) 38(39.58%) 

Do you take 

informed 

consent of the 

patient before 

acquiring 

46(47.91%) 50(52.08%) 

radiograph? 

Are you aware 

that 

collimator is 

used in X-ray 

unit/machine 

78(81.25%) 18(18.75%) 

Do you cover 

yourself with 

lead apron 

and thyroid 

collars during 

the 

radiographic 

examination? 

32(33.33%) 64(66.66%) 

Do you stand 

behind the 

lead shield 

when not 

using lead 

apron? 

25(26.04%) 71(73.95%) 

Do you get the 

radiography 

equipment 

periodically 

checked? 

67(69.79%) 29(30.20%) 

Do you know 

about the 

ALARA 

principle? 

62(64.58%) 34(35.41%) 

 

DISCUSSION  

 

The result of our study revealed that all the 

96 dentists, 96.87% considered clinical 

examination and patient's history necessary 

before prescribing dental radiographs. 

56.25% of the dental surgeons came across 

patients who questioned about their personal 

radiation safety. 60.41% of the dentists 

explained to the patient about radiation 

risks/benefits before the radiographic 

exposure, ensuring complete understanding 

of the property of X-rays to the patient. 

Majority of the dentists (47.91%) failed to 

acquire informed consent of the patient 

before prescribing dental radiograph. It was 
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observed from this study that approximately 

81.25% of the dentists were aware that 

collimator was used in X-ray unit/machine. 

A less percentage of the dentists (33.33%) 

used lead aprons and thyroid collars to cover 

their patients during radiographic 

examination while 66.66% did not. Only a 

considerable percentage (26.04.5) of the 

dentists stood behind the lead shield when 

exposing the patient to X-rays. 69.79% of 

dentists calibrated their X-ray machines 

every year. 64.58% of the dentist knows 

about the ALARA principle. 

A study done on radiation protection by 

Svenson and Petersson revealed their 

knowledge, attitude, and practices in the 

field as dentist having higher level of 

knowledge with 5–25 years of experience 

than those with lesser or greater years of 

experience and it also revealed that 

specialists have a better knowledge than 

other general practitioners.9 

The results of the study conducted in Coorg, 

India with 40% of the dental surgeons 

wearing lead apron.10 

Another study in Lucknow shows that  

38.6% of dentist using lead apron.11 

Studies by Aps to assess general dental 

practitioner's knowledge about dental 

radiography and radiation protection in 

Belgium show the results that clearly 

indicated the need for continued education 

on the subject.12  

A study by Amin Tavakli et al. in Shahid 

Beheshti University of Medical Science also 

revealed that the dentist believes they need 

continuing education programs in radiology 

to update their awareness.13 

Conclusion: Our study concluded that the 

there is need for further implementation of 

radiation protection principles among dental 

surgeons. Some dental surgeons did not 

practice radiation protection procedures so 

there is need to emphasize on radiation 

safety. 
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