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Abstract

Introduction: Dental radiology represents the most frequent diagnostic radiological investigation performed in almost every age 
groups. 

Aim and Objective: The aim of this study was to determine the level of awareness regarding radiation protection among the dental 
practitioners in Jaipur city.

Materials and Methods: This questionnaire study was carried out among 100 dental surgeons in Jaipur city. A multiple-choice re-
sponse type of questionnaire was designed with close - ended questions with a maximum choice of 3 responses.

This questionnaire study highlights important parameters that must be taken into consideration to reduce radiation exposure and 
also show the level of awareness and concern of dental practitioners of Jaipur regarding hazards and protection. 

Results: Out of 100 dentists who participated in the study, 72% considered clinical examination necessary before prescribing the 
dental radiograph, only 4% dentists adviced radiographs to pregnant dental patients. Approximately 90% of the dental practitioners 
were aware of the ALARA principle, about 80% of the dentists used E-speed film in their clinic, nearly 53% did not get their X-ray 
machine AERB approved and only a small amount i.e. 08% use dosimeter to measure the radiation dose.

Conclusion: The results indicate that a majority of the dental practitioners are not aware of the safety protection measures. They 
should stay informed of new information on radiation safety issues as well as developments in equipment and techniques to improve 
radiographic practice.
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Introduction 
Radiographic examination is an important part of dental prac-

tice as it serves as a prime source of investigation and helps us to 
arrive at a proper diagnosis [1].

Radiation has two types of effects on living systems i.e. direct 
and indirect effects. In direct effects, the energy of a photon or sec-
ondary electron ionizes biologic macromolecules, whereas in indi-
rect effect there is an interaction with water and organic molecules 
and production of unstable free radicals [2].

These free radicals play an important role in producing molecu-
lar changes in the DNA strands and further cause damage to the 
living tissues. To prevent and reduce such effects, it is necessary 
to have a thorough knowledge about the exposure parameters and 
radiation protection measures.

Although the amount of radiation exposure experienced in den-
tistry is minimal, it emposes stochastic effects. There is a definite 
need to identify the barriers which prevent the application of ra-
diation protection guidelines among dental professionals [3].

Aim of the Study
The aim of this study was to determine the level of awareness 

regarding radiation protection among the dental practitioners in 
Jaipur city.

Materials and Methods 
A questionnaire survey was carried out among 100 dental prac-

titioners in Jaipur with close-ended questions and a maximum 
choice of 3 responses comprising of Demographic characteristics, 
Radiographic equipment and techniques and Methods used for pa-
tient and personnel protection 

Procedure

A printed copy of this structured questionnaire of 20 ques-
tions was produced before dental practitioners of Rajasthan den-
tal college and hospital for recording their responses (Figure 1). 
Electronic format of this questionnaire was also prepared to col-
lect responses from local dental practitioners of Jaipur city having 
their own Dental clinic. Seventy responses were collected in per-
son from the dentists and 30 were received in the electronic for-
mat. Attempting each question was mandatory for each responder. 
Only one option was to be marked. The data had been collected 
on the terms to maintain the anonymity of the practitioners. The 
questionnaires were collected, compiled and evaluation of their re-
sponses was done. Data collected were then stored in the e-format 
in excel sheet. 

Figure 1: Structured questionnaire of multiple-choice questions.
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Results 
Out of 100 dentists who participated in the study, 72% consid-

ered clinical examination necessary before prescribing the dental 
radiograph, while 24% prescribe radiographs based on patient’s 
history and only 4% prescribed radiograph on a routine basis (Fig-
ure 2). Only 4% dentists adviced radiographs to pregnant dental 
patients and 55% did not advice while 41% prescribe radiographs 
only in emergencies. approximately 90% of the dental practitio-
ners were aware of the ALARA principle while 10% were unaware 
of this principle. A fraction of 40% of the practitioners have their 
X-ray machine AERB approved while 53% did not get their x-ray 
machine AERB approved and only 7% did it only in case of neces-
sity (Figure 3). About 80% of the dentists used E-speed film in their 
clinic while only 2% used F speed film and 18% used D speed films. 
About 17% of dentists use conventional films, 59% use radio-visio 
graphy whereas 24% are using both types of receptors. 20% of the 
dentists use film holders to place the radiographic film in the pa-
tient mouth during exposure, 67% uses patient finger while about 
13% uses their finger to hold the radiographic film. Almost 72% 
of the dental practitioners follow the distance -object rule i.e. they 
stand at a distance of approx 6 feet away during exposure. 92% of 
the dental practitioners do not use dosimeter to measure the radia-
tion dose while 08% use to measure radiation dose. 

Figure 2: Radiographs prescribed in dentistry.

Figure 3: AERB approved x-ray machine.

Discussion 
Although the amount of radiation exposure experienced in den-

tistry is minimal, its adverse effects cannot be excluded. There is a 
definite need to identify the barriers which prevent the application 
of radiation protection guidelines among dental professionals [3].

In our present study, 72% considered clinical examination and 
history taking necessary before prescribing the dental radiograph 
which was quite similar to the study conducted by Javali., et al. 
(2018) which resulted as 98.5% [4].

Radiation exposure to pregnant women results in various bio-
logical effects on foetus including developmental abnormalities, 
mutagenic carcinogenic effects and intrauterine death [5].

In pregnancy, it is advised to avoid exposure to radiation in the 
first trimester (8 - 15th week of pregnancy), it is better to perform 
radiological investigation in the second and third trimester under 
proper protection i.e. use of lead apron, thyroid collar, etc [6].

Our study reveals that only 4% dentists advice radiographs to 
pregnant dental patients and 41% prescribe radiographs only in 
emergencies.
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Good radiographic procedure includes the use of the fastest im-
age, the use of these films aids in decreasing the patient exposure. 
E- and F-speed films are double times faster than the D speed films. 
Our study showed that most of the practitioners who were using 
conventional radiographic films, (80%) were using E-speed films, 
18% used D-speed films and only 2% used F- films which was in 
agreement with the previous studies done by Swarna., et al, Kavi-
ani., et al. and Chaudhry., et al. who have reported the usage of E-
speed films in private dental practice to be up to 74, 70, and 69%, 
respectively [7-9].

 The safe distance of 6 ft and more was adhered to by most of 
the dental practitioners in our study (72%). We also found a shock-
ing data that 50% of the dentists were standing beside the patients 
while making radiographs, which was very high as compared with 
the study done by Kumar., et al. (2018) involving only 10.5%. In our 
study, we found that very few dentists (27%) used lead aprons for 
their patients.

Biological effects of ionizing radiation are grouped into sto-
chastic and deterministic effects. In deterministic effect, radiation 
above a particular determined dose starts causing biological dam-
age whereas on the other hand in the case of stochastic effect there 
is no particular dose level, also called as all -or -none -phenomenon. 
Dentists as well as patients are more prone to the risk of stochastic 
effect because of lack of dose threshold limit [10].

In present study only (08%) of dental professionals used per-
sonal monitoring which is the best way to ensure that personnel 
are following recommended safety protection measures. Several 
types of dosimeters including the thermo luminescence dosimeter, 
photoluminescence glass dosimeter, or optical stimulated lumines-
cence dosimeter could be used to measure the exposure [11]. One 
the limitations of a study of this nature is the possibility of bias. It is 
possible that some answers may represent the ideal situations in-
tended by the respondents, but adherence to these standards may 
be negligible at times or in certain areas of practice. Thus, variation 
in standards may occur within dental clinics, which do not match 
with our results.

Conclusion 
Considering the results of this questionnaire study, it can be 

concluded that only a small fraction of dental practitioners is us-
ing dosimeters, have their x-ray machine AERB approved and very 

few of them are aware about the most recent trends in radiation 
protection.

Key Message
It’s the need of the hour for dental practitioners to keep them-

selves updated regarding the potential of radiation hazards and 
safety protocols by attending more workshops and short-term 
training courses to protect themselves, their staff as well as the 
patients.
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