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Abstract: Radiation protection refers to the implementation of practices to reduce radiation
exposure to patients, workers and the public. The fundamental aim of radiation protection is to
reduce risk of harm by ensuring that any dose received is justified and ‘as low as reasonably
practicable’ (ALARP). Exposure to Radiation has become common in Dentistry, patients are
exposed to radiation by various radiation emitting devices such as OPG, CBCT,CT and IOPA.
Apart from patients, dental surgeons and dental assistants are being exposed to radiations on a
regular basis. Radiation effects on human cells cause various problems, increased risk of brain
cancers, tumors of parotid gland and various problems in the head and neck region. Thus
knowing about Radiation protection is important for both patients and Dentists. The Aim of this
study is to create awareness and determine the understanding of radiation protection devices and
its role in dentistry among dental students.Radiographic examination plays an important part of
diagnosis in dental practice.Majority of the dental students within the study were aware of the
radiation protection devices and its usage.
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INTRODUCTION

Radiations are defined as the transmission of energy through space and matter. It is transmitted in particulate or
in electromagnetic radiation(Ramanathan and Ryan, 2015). Electromagnetic radiation is known as the kinetic
energy through space, from electric and magnetic fields which is a combination. Generation of
electromagnetic radiation initiated when the velocity of an electricity charges the particle is altered. Y-rays,
X-rays, UV. rays, visible light, infrared radiation, microwaves and radio waves are all examples of
electromagnetic radiation. The types of radiation in the electromagnetic spectrum may be ionizing or
non-ionizing, depending on their energy response is proportional to the dose(Lee et al., 2012).

Stochastic effect doesn’t have a threshold dose that could lead to biological injury, so the probability of
occurrence of the change, rather than its severity, is dose dependent. High-dose ionizing radiation (x-ray)
causes both deterministic and stochastic effects. Whereas low dose of radiation leads to mainly stochastic
effects. Both dentists and patients are at high risk of stochastic effects(Zhou et al., 2010).

Though the exposure is minimal still it is very important to reduce the radiation to avoid the
accumulated dose to the dentist and patients in their lifetime. Considering this, dental radiograph should
be The fact that ionizing radiation has various biological harmful effects, by the production of free
radicals thus affecting the cell directly or indirectly, leading to DNA damage, including single or
double-strand breaks, and or DNA cross-links. X-radiations are detrimental to cells of the human body
and are adequately powerful and lead to cancer, leukemia and even genetic damage(Soye and Paterson,
2008).

Radiology has become a major field in diagnostic application in both medicine and dentistry.
Radiographs play a critical diagnostic role in dentistry(Arslanoglu et al., 2007). This field has grown
enormously with the rapidly expanding range of imaging modalities like Cone Beam Computed
Tomography (CBCT) Computed Tomography (CT), ortho cubic super-high resolution CT (Ortho-CT) for
pathologies, different dental and biological effects of radiation are broadly classified into: Non-stochastic
(deterministic) and stochastic effects.
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Deterministic effects are dose dependent, above which the biological damage appears in the body and
the severity of the taken for a patient only when the benefit outweighs the risk of damage from x-
radiation(Briggs-Kamara and Okoye, 2013). Determining the negative effects of radiation and the risks
involving its use leads the National Council on Radiation Protection and Measurements and the International
Commission on Radiological Protection to issue few globally usable guidelines to control the amount of
radiation received by both the patient and professional. The latest occupational hazards lead to a limited
exposure of radiation which have been introduced to ensure there are no deterministic effects towards any
individual(Langlais and Langland, 1995). They were also introduced to determine the probability for
stochastic effects is as low asreasonably and economically feasible(Gibbs, 1982).

In radiation protection, there are three main principles which are started with the principle of
justification(Shahab et al., 2012). This principle is obeyed during the making dental radiographs to ensure the
dentist does more good than harm. Secondly, the principle of optimization in the guides holds that the dentist
should utilize every opportunity to reduce the unnecessary exposure to their patient and themselves. The
radiographic examination carried out in all fields of medical services and dental services contributes to the
promotion of health, both individually and nationally(Ezoddini Ardakani and Sarayesh, 2008).

However, radiograph plays an essential role in dental practice, as the dentist has to evaluate a diseased tooth
through radiographic examination. Certain amount of radiation cannot be omitted from delivering to the
patients, therefore it should be as low as reasonably achievable which is known as the ALARA concept.
Moreover, in dentistry the radiation exposure has to be done to full-fill their diagnosis sheet. The practicing
dentist differs from medical colleagues as he exposes, processes, and interprets the radiograph. Even if the
radiation exposure is minimal, yet the importance to reduce the radiation or to avoid the radiation dosage is the
responsibility of the dentist because the effect is going to be in their entire lifetime(Jacobs et al., 2004).
International Commission for Radiation Protection is the regulatory body which lays down norms for radiation
protection at the international level(Razi, Bazvand and Ghojazadeh, 2011). The Atomic Energy Regulatory
Board of India had provided the norms for radiation protection in all related fields. They had recommended
norms for permissible doses of radiation from the X-ray tubes, the shielding required for the walls of an X-ray
tube room, the lead equivalent shielding apparel to be worn by radiation workers, and also lays down safe dose
limits for radiation workers and for the general public(Brent, 1989). Therefore, this study was conducted to
determine the awareness of dental students in Chennai regarding the radiation protection devices.Our team has
rich experience in research and we have collaborated with humerous authors over various topics in the past
decade (Deogade, Gupta and Ariga, 2018; Ezhilarasan, 2018; Ezhilarasan, Sokal and Najimi, 2018; Jeevanandan
and Govindaraju, 2018; J et al., 2018; Menon et al., 2018; Prabakar et al., 2018; Rajeshkumar et al., 2018,
2019; Vishnu Prasad et al., 2018; Wahab et al., 2018; Dua et al., 2019; Duraisamy et al., 2019; Ezhilarasan,
Apoorva and Ashok Vardhan, 2019; Gheena and Ezhilarasan, 2019; Malli Sureshbabu et al., 2019; Mehta et al.,
2019; Panchal, Jeevanandan and Subramanian, 2019; Rajendran et al., 2019; Ramakrishnan, Dhanalakshmi and
Subramanian, 2019; Sharma et al., 2019; Varghese, Ramesh and Veeraiyan, 2019; Gomathi et al., 2020;
Samuel, Acharya and Rao, 2020)

MATERIAL AND METHODS

A convenient sample size of 100 consecutive dental students who are currently pursuing in Saveetha Dental
College, Chennai participated in the study. A cross-sectional observational online based study was conducted.
Questionnaire was constructed on the Survey Monkey website with dichotomous responses and multiple choice
questions. The questionnaire consists of 10 questions and these questionnaires were shared with all the
participants and required them to answer the questions. All the responses were analysed and recorded.

RESULTS AND DISCUSSION

Awareness of dental students related to awareness on harmfulness of dental X-rays was evaluated by assessing
the first set of questions; about 92% of the participants agreed that dental X-rays are harmful. Remaining 8% of
the participants denied the statement [Figure 1]. However, excessive exposure to X-rays leads to stochastic and
deterministic effects of the cells. If the exposure is limited then there will be no defect towards any cells in the
human body. As for the second question, about awareness regarding NCRP or ICRP organizations where only
43% of them answered “Yes” and Remaining 57% of them had no clue about these organizations [Figure 2].
The third question gives knowledge of students on the awareness of use of collimators and only 55% of the
participants claimed that they are aware of the usefulness of collimators and filters in dental radiograph whereas,
remaining 45% of them are not aware of those importance [Figure 3]. Fourth question gives awareness of
students on ALARA principle and was only aware by 49% of the participants, the remaining 51% of them were
not aware of ALARA principles [Figure 4]. In dental radiography a operator should hold onto this principle to
avoid unnecessary radiograph to be taken for their patients. As a dentist they should take radiographs for their
patients only if they cannot diagnose the disease clinically.According to question 5 about awareness on high
speed films, 62% of the participants claimed that high speed films reduce patient exposure and remaining 38%
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of them denied this statement [Figure 5]. The sixth question gives the students knowledge on regular use of
Lead Aprons, about 72% of the participants preferred to use lead aprons regularly. Remaining 28% of them do
not prefer to use lead aprons regularly [Figure 6]. According to the seventh question, on the awareness of
regular use of Lead collars; only 61% of the participants agreed to use lead collars regularly and Remaining
39% does not want to use these collars regularly [Figure 7].The eight question, knowledge of students on the use
of rectangular collimators for reduction of exposure, 60% of the participants answered ‘yes’ and remaining 40%
of the participants had no clue [Figure 8]. The ninth question shows the awareness of the students on Radiation
shielding, majority which is 59% of the participants were aware of radiation shielding in X-ray rooms.
Remaining 41% of them were not aware of this shielding, [Figure 9]. These shielding in the X-ray room helps to
prevent the rays from reaching the patients who are waiting outside the room. According to the final question,
the knowledge of students on the use of radiographs during pregnancy, 63% of the participants claimed that
dental radiographs are absolutely contraindicated in pregnant patients. Remaining 37% of them assumed that
dental radiographs are not a contraindication for pregnant patients. Usually, dental radiographs are safe to be
taken only in the second trimester. As the development of the fetus occurs in the first trimester, X-ray can
interrupt the development of cells. Therefore, it is dangerous to take any scans during the first trimester [Figure
10].

In the study done by Katarzyna et al.,(Furmaniak, Kotodziejska and Szopinski, 2016) dentists who underwent
training regarding radiation protection had significantly more knowledge and awareness compared to untrained
dentists. Therefore, they concluded that for radiographers the level of education had no connection with the
awareness. Within the radiography student group, students in the third year of the study had significantly higher
numbers of correct answers than those in the first and second years of the study. Anyhow, in current study all
the students are moderately (60%) aware of this topic.

In a study conducted by Svenson et al.,(Svenson, Soderfeldt and Grondahl, 1997) revealed the knowledge,
awareness and practice of the practitioner in dentistry having a higher level of knowledge with 5-25 years of
experience than those with lesser years of experience. The study also revealed that specialists have a better
knowledge than other general practitioners. However in our study, the students were also shown adequate and
satisfying results regarding awareness of radiation protection devices. Tavakkoli et al.,(Tavakkoli, Nikneshan
and Varshousaz, 2004) conducted a study based on radiation dosage reduction among general dental
practitioners using digital intraoral radiographic systems, where the conclusions were made as radiation
exposure is reduced to 40-60% in RVG than using E-speed intraoral films. However, the International
recommendation is to use RVG because the radiation exposure can be reduced by 60% as compared to E-speed
intraoral films.

In a study by llgiy et al.,(llgly et al., 2005) they have assessed dentist's knowledge about radiographic
equipment, dose reduction techniques, and quality of dental radiographic service among dental practitioners in
Turkey. The result showed that they need to indicate that unnecessary radiation attempts should be made to
improve dentist's knowledge about radiation dose reduction techniques. This showed that they lacked
knowledge regarding even though they are working after their post graduate.

Sheikh et al.,(Sheikh et al., 2014) had reported a poor radiation protection attitude and knowledge was seen
among Indian dental practitioners. When compared to the current study majority of the dental students (61%)
were preferred to use lead collar while 72% were preferred using lead aprons and 59% were aware of usage of
radiation shielding in X-ray rooms.

According to official organizations, it is believed that 98% reduction in scattered radiation and attenuate dose to
0.04 uR can be achieved using lead aprons. Patients should wear thyroid collar during radiation exposure as it
reduces attenuation of scattered radiation to 92%. Proper shielding from radiation and by increasing the distance
from source protect radiographers as well as patients for unnecessary exposure to radiation.

A study by Liao et al.,(Du et al., 2012) among radiographers in Kerman (Iran) concluded that the percentage of
protective shields used for patients and radiographers is 0.01% and 15.7%, respectively. However, another study
reported by Arnout et al.,(Arnout, 2014) revealed that about 30-60% of dental students completely avoid
radiography procedures for pregnant patients, without considering the patient's trimester or level of emergency.
In current study, the majority (63%) of the students are aware of the protocols regarding radiation towards
pregnancy.Our institution is passionate about high quality evidence based research and has excelled in various
fields ( (Pc, Marimuthu and Devadoss, 2018; Ramesh et al., 2018; Vijayashree Priyadharsini, Smiline Girija and
Paramasivam, 2018; Ezhilarasan, Apoorva and Ashok Vardhan, 2019; Ramadurai et al., 2019; Sridharan et al.,
2019; Vijayashree Priyadharsini, 2019; Chandrasekar et al., 2020; Mathew et al., 2020; R et al., 2020; Samuel,
2021)

CONCLUSION

Majority of the dental students within the study were aware of the radiation protection devices and its usage.
However, this study was limited to one particular district which is Chennai, Tamilnadu and only 100
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participants. Further, study should be conducted in a larger scale area and sample size to get a proper overview
regarding this topic within the dental students concerning the new advent technologies.

REFERENCES

1. Armout, E. (2014) ‘Awareness of Biological Hazards and Radiation Protection Techniques of Dental
Imaging- A Questionnaire Based Cross-Sectional Study among Saudi Dental Students’, Journal of Dental
Health, Oral Disorders & Therapy. doi: 10.15406/jdhodt.2014.01.00008.

2. Arslanoglu, A. et al. (2007) ‘Doctors’ and intern doctors' knowledge about patients' ionizing radiation
exposure doses during common radiological examinations’, Diagnostic and. Available at:
https://dirjournal.org/content/files/sayilar/81/buyuk/53-55.pdf.

3. Brent, R. L. (1989) ‘The effect of embryonic and fetal exposure to x-ray, microwaves, and ultrasound:
counseling the pregnant and nonpregnant patient about these risks’, Seminars in oncology, 16(5), pp. 347—
368.

4. Briggs-Kamara, M. A. and Okoye, P. C. (2013) ‘Radiation safety awareness among patients and
radiographers in three Thospitals in Port Harcourt’, Am J Sci Ind. Available at:
https://pdfs.semanticscholar.org/1551/f6¢877a65db1fafbee8151db7502f5f234ab. pdf.

5. Chandrasekar, R. et al. (2020) ‘Development and validation of a formula for objective assessment of
cervical vertebral bone age’, Progress in orthodontics, 21(1), p. 38.

6. Deogade, S., Gupta, P. and Ariga, P. (2018) ‘Effect of monopoly-coating agent on the surface roughness of
a tissue conditioner subjected to cleansing and disinfection: A Contact Profilometric In vitro study’,
Contemporary Clinical Dentistry, p. 122. doi: 10.4103/ccd.ccd_112_18.

7. Dua, K. etal. (2019) ‘The potential of siRNA based drug delivery in respiratory disorders: Recent advances
and progress’, Drug development research, 80(6), pp. 714-730.

8. Du, N. et al. (2012) ‘Developing a wireless sensing method for the measurement of gamma radiation dose
based on the polymerization of acrylamide’, Radiation Measurements, pp. 371-374. doi:
10.1016/j.radmeas.2012.03.005.

9. Duraisamy, R. et al. (2019) ‘Compatibility of Nonoriginal Abutments With Implants: Evaluation of
Microgap at the Implant-Abutment Interface, With Original and Nonoriginal Abutments’, Implant dentistry,
28(3), pp. 289-295.

10. Ezhilarasan, D. (2018) ‘Oxidative stress is bane in chronic liver diseases: Clinical and experimental
perspective’, Arab journal of gastroenterology: the official publication of the Pan-Arab Association of
Gastroenterology, 19(2), pp. 56-64.

11. Ezhilarasan, D., Apoorva, V. S. and Ashok Vardhan, N. (2019) ‘Syzygium cumini extract induced reactive
oxygen species-mediated apoptosis in human oral squamous carcinoma cells’, Journal of oral pathology &
medicine: official publication of the International Association of Oral Pathologists and the American
Academy of Oral Pathology, 48(2), pp. 115-121.

12. Ezhilarasan, D., Sokal, E. and Najimi, M. (2018) ‘Hepatic fibrosis: It is time to go with hepatic stellate cell-
specific therapeutic targets’, Hepatobiliary & pancreatic diseases international: HBPD INT, 17(3), pp. 192—
197.

13. Ezoddini Ardakani, F. and Sarayesh, V. (2008) ‘Knowledge of Correct Prescription of Radiographs among
Dentists in Yazd, Iran’, Journal of dental research, dental clinics, dental prospects, 2(3), pp. 95-98.

14. Furmaniak, K. Z., Kotodziejska, M. A. and Szopinski, K. T. (2016) ‘Radiation awareness among dentists,
radiographers and students’, Dento maxillo facial radiology, 45(8), p. 20160097.

15. Gheena, S. and Ezhilarasan, D. (2019) ‘Syringic acid triggers reactive oxygen species-mediated cytotoxicity
in HepG?2 cells’, Human & experimental toxicology, 38(6), pp. 694—702.

16. Gibbs, S. J. (1982) ‘Biological effects of radiation from dental radiography. Council on Dental Materials,
Instruments, and Equipment’, Journal of the American Dental Association , 105(2), pp. 275-281.

17. Gomathi, A. C. et al. (2020) ‘Anticancer activity of silver nanoparticles synthesized using aqueous fruit
shell extract of Tamarindus indica on MCF-7 human breast cancer cell line’, Journal of Drug Delivery
Science and Technology, p. 101376. doi: 10.1016/j.jddst.2019.101376.

18. llgilly, D. et al. (2005) ‘Survey of dental radiological practice in Turkey’, Dento maxillo facial radiology,
34(4), pp. 222-227.

19. Jacobs, R. et al. (2004) ‘Attitude of the Belgian dentist population towards radiation protection’, Dento
maxillo facial radiology, 33(5), pp. 334-339.

20. Jeevanandan, G. and Govindaraju, L. (2018) ‘Clinical comparison of Kedo-S paediatric rotary files vs
manual instrumentation for root canal preparation in primary molars: a double blinded randomised clinical
trial’, European Archives of Paediatric Dentistry, pp. 273-278. doi: 10.1007/s40368-018-0356-6.

21. J, P. C. etal. (2018) ‘Prevalence and measurement of anterior loop of the mandibular canal using CBCT: A
cross sectional study’, Clinical implant dentistry and related research, 20(4), pp. 531-534.

Journal of Contemporary Issues in Business and Government | Vol 26, Issue 2, 2020 1886


http://paperpile.com/b/UA14Am/U5P1
http://paperpile.com/b/UA14Am/U5P1
http://paperpile.com/b/UA14Am/U5P1
http://paperpile.com/b/UA14Am/U5P1
http://paperpile.com/b/UA14Am/U5P1
http://paperpile.com/b/UA14Am/U5P1
http://paperpile.com/b/UA14Am/A0Cc
http://paperpile.com/b/UA14Am/A0Cc
http://paperpile.com/b/UA14Am/A0Cc
http://paperpile.com/b/UA14Am/A0Cc
http://paperpile.com/b/UA14Am/A0Cc
http://paperpile.com/b/UA14Am/A0Cc
http://paperpile.com/b/UA14Am/A0Cc
http://paperpile.com/b/UA14Am/A0Cc
http://paperpile.com/b/UA14Am/A0Cc
http://paperpile.com/b/UA14Am/rWUy
http://paperpile.com/b/UA14Am/rWUy
http://paperpile.com/b/UA14Am/rWUy
http://paperpile.com/b/UA14Am/rWUy
http://paperpile.com/b/UA14Am/rWUy
http://paperpile.com/b/UA14Am/3w9F
http://paperpile.com/b/UA14Am/3w9F
http://paperpile.com/b/UA14Am/3w9F
http://paperpile.com/b/UA14Am/3w9F
http://paperpile.com/b/UA14Am/3w9F
http://paperpile.com/b/UA14Am/3w9F
http://paperpile.com/b/UA14Am/3w9F
http://paperpile.com/b/UA14Am/dvzLn
http://paperpile.com/b/UA14Am/dvzLn
http://paperpile.com/b/UA14Am/dvzLn
http://paperpile.com/b/UA14Am/dvzLn
http://paperpile.com/b/UA14Am/dvzLn
http://paperpile.com/b/UA14Am/dvzLn
http://paperpile.com/b/UA14Am/8qbQK
http://paperpile.com/b/UA14Am/8qbQK
http://paperpile.com/b/UA14Am/8qbQK
http://paperpile.com/b/UA14Am/8qbQK
http://paperpile.com/b/UA14Am/8qbQK
http://paperpile.com/b/UA14Am/8qbQK
http://paperpile.com/b/UA14Am/8qbQK
http://paperpile.com/b/UA14Am/edLKE
http://paperpile.com/b/UA14Am/edLKE
http://paperpile.com/b/UA14Am/edLKE
http://paperpile.com/b/UA14Am/edLKE
http://paperpile.com/b/UA14Am/edLKE
http://paperpile.com/b/UA14Am/edLKE
http://paperpile.com/b/UA14Am/yo9b
http://paperpile.com/b/UA14Am/yo9b
http://paperpile.com/b/UA14Am/yo9b
http://paperpile.com/b/UA14Am/yo9b
http://paperpile.com/b/UA14Am/yo9b
http://paperpile.com/b/UA14Am/yo9b
http://paperpile.com/b/UA14Am/yo9b
http://paperpile.com/b/UA14Am/yo9b
http://paperpile.com/b/UA14Am/yo9b
http://paperpile.com/b/UA14Am/W6W4U
http://paperpile.com/b/UA14Am/W6W4U
http://paperpile.com/b/UA14Am/W6W4U
http://paperpile.com/b/UA14Am/W6W4U
http://paperpile.com/b/UA14Am/W6W4U
http://paperpile.com/b/UA14Am/W6W4U
http://paperpile.com/b/UA14Am/W6W4U
http://paperpile.com/b/UA14Am/TThm2
http://paperpile.com/b/UA14Am/TThm2
http://paperpile.com/b/UA14Am/TThm2
http://paperpile.com/b/UA14Am/TThm2
http://paperpile.com/b/UA14Am/AKn33
http://paperpile.com/b/UA14Am/AKn33
http://paperpile.com/b/UA14Am/AKn33
http://paperpile.com/b/UA14Am/AKn33
http://paperpile.com/b/UA14Am/bHGfD
http://paperpile.com/b/UA14Am/bHGfD
http://paperpile.com/b/UA14Am/bHGfD
http://paperpile.com/b/UA14Am/bHGfD
http://paperpile.com/b/UA14Am/bHGfD
http://paperpile.com/b/UA14Am/NzAH
http://paperpile.com/b/UA14Am/NzAH
http://paperpile.com/b/UA14Am/NzAH
http://paperpile.com/b/UA14Am/NzAH
http://paperpile.com/b/UA14Am/z9Jd
http://paperpile.com/b/UA14Am/z9Jd
http://paperpile.com/b/UA14Am/z9Jd
http://paperpile.com/b/UA14Am/z9Jd
http://paperpile.com/b/UA14Am/hp3V6
http://paperpile.com/b/UA14Am/hp3V6
http://paperpile.com/b/UA14Am/hp3V6
http://paperpile.com/b/UA14Am/hp3V6
http://paperpile.com/b/UA14Am/8LDp
http://paperpile.com/b/UA14Am/8LDp
http://paperpile.com/b/UA14Am/8LDp
http://paperpile.com/b/UA14Am/8LDp
http://paperpile.com/b/UA14Am/zgiYf
http://paperpile.com/b/UA14Am/zgiYf
http://paperpile.com/b/UA14Am/zgiYf
http://paperpile.com/b/UA14Am/zgiYf
http://paperpile.com/b/UA14Am/zgiYf
http://paperpile.com/b/UA14Am/zgiYf
http://paperpile.com/b/UA14Am/zgiYf
http://paperpile.com/b/UA14Am/zgiYf
http://paperpile.com/b/UA14Am/FA5k
http://paperpile.com/b/UA14Am/FA5k
http://paperpile.com/b/UA14Am/FA5k
http://paperpile.com/b/UA14Am/FA5k
http://paperpile.com/b/UA14Am/FA5k
http://paperpile.com/b/UA14Am/FA5k
http://paperpile.com/b/UA14Am/MtLq
http://paperpile.com/b/UA14Am/MtLq
http://paperpile.com/b/UA14Am/MtLq
http://paperpile.com/b/UA14Am/MtLq
http://paperpile.com/b/UA14Am/MtLq
http://paperpile.com/b/UA14Am/rSHoC
http://paperpile.com/b/UA14Am/rSHoC
http://paperpile.com/b/UA14Am/rSHoC
http://paperpile.com/b/UA14Am/rSHoC
http://paperpile.com/b/UA14Am/rSHoC
http://paperpile.com/b/UA14Am/rSHoC
http://paperpile.com/b/UA14Am/rSHoC
http://paperpile.com/b/UA14Am/m3icE
http://paperpile.com/b/UA14Am/m3icE
http://paperpile.com/b/UA14Am/m3icE
http://paperpile.com/b/UA14Am/m3icE
http://paperpile.com/b/UA14Am/m3icE
http://paperpile.com/b/UA14Am/m3icE

Harshinee Chandrasekhar et al / Awareness on Radiation Protection Devices Among Dental Students

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Langlais, R. P. and Langland, O. E. (1995) ‘Risks from dental radiation in 1995°, Journal - California
Dental Association, 23(5), pp. 334, 36-9.

Lee, R. K. L. et al. (2012) ‘Knowledge of radiation exposure in common radiological investigations: a
comparison between radiologists and non-radiologists’, Emergency medicine journal: EMJ, 29(4), pp. 306—
308.

Malli Sureshbabu, N. et al. (2019) ‘Concentrated Growth Factors as an Ingenious Biomaterial in
Regeneration of Bony Defects after Periapical Surgery: A Report of Two Cases’, Case reports in dentistry,
2019, p. 7046203.

Mathew, M. G. et al. (2020) ‘Evaluation of adhesion of Streptococcus mutans, plaque accumulation on
zirconia and stainless steel crowns, and surrounding gingival inflammation in primary molars: Randomized
controlled trial’, Clinical oral investigations, pp. 1-6.

Mehta, M. et al. (2019) ‘Oligonucleotide therapy: An emerging focus area for drug delivery in chronic
inflammatory respiratory diseases’, Chemico-biological interactions, 308, pp. 206-215.

Menon, S. et al. (2018) ‘Selenium nanoparticles: A potent chemotherapeutic agent and an elucidation of its
mechanism’, Colloids and Surfaces B: Biointerfaces, pp. 280-292. doi: 10.1016/j.colsurfb.2018.06.006.
Panchal, V., Jeevanandan, G. and Subramanian, E. M. G. (2019) ‘Comparison of post-operative pain after
root canal instrumentation with hand K-files, H-files and rotary Kedo-S files in primary teeth: a randomised
clinical trial’, European archives of paediatric dentistry: official journal of the European Academy of
Paediatric Dentistry, 20(5), pp. 467-472.

Pc, J., Marimuthu, T. and Devadoss, P. (2018) ‘Prevalence and measurement of anterior loop of the
mandibular canal using CBCT: A cross sectional study’, Clinical implant dentistry and related research.
Available at: https://europepmc.org/article/med/29624863.

Prabakar, J. et al. (2018) ‘Comparative Evaluation of Retention, Cariostatic Effect and Discoloration of
Conventional and Hydrophilic Sealants - A Single Blinded Randomized Split Mouth Clinical Trial’,
Contemporary clinical dentistry, 9(Suppl 2), pp. S233-S239.

Rajendran, R. et al. (2019) ‘Comparative Evaluation of Remineralizing Potential of a Paste Containing
Bioactive Glass and a Topical Cream Containing Casein Phosphopeptide-Amorphous Calcium Phosphate:
An in Vitro Study’, Pesquisa Brasileira em Odontopediatria e Clinica Integrada, pp. 1-10. doi:
10.4034/phoci.2019.191.61.

Rajeshkumar, S. et al. (2018) ‘Biosynthesis of zinc oxide nanoparticles usingMangifera indica leaves and
evaluation of their antioxidant and cytotoxic properties in lung cancer (A549) cells’, Enzyme and microbial
technology, 117, pp. 91-95.

Rajeshkumar, S. et al. (2019) ‘Antibacterial and antioxidant potential of biosynthesized copper
nanoparticles mediated through Cissus arnotiana plant extract’”, Journal of photochemistry and
photobiology. B, Biology, 197, p. 111531.

Ramadurai, N. et al. (2019) ‘Effectiveness of 2% Articaine as an anesthetic agent in children: randomized
controlled trial’, Clinical oral investigations, 23(9), pp. 3543-3550.

Ramakrishnan, M., Dhanalakshmi, R. and Subramanian, E. M. G. (2019) ‘Survival rate of different fixed
posterior space maintainers used in Paediatric Dentistry - A systematic review’, The Saudi dental journal,
31(2), pp. 165-172.

Ramanathan, S. and Ryan, J. (2015) ‘Radiation awareness among radiology residents, technologists, fellows
and staff: where do we stand?’, Insights into imaging, 6(1), pp. 133-139.

Ramesh, A. et al. (2018) ‘Comparative estimation of sulfiredoxin levels between chronic periodontitis and
healthy patients - A case-control study’, Journal of periodontology, 89(10), pp. 1241-1248.

Razi, T., Bazvand, L. and Ghojazadeh, M. (2011) ‘Diagnostic Dental Radiation Risk during Pregnancy:
Awareness among General Dentists in Tabriz’, Journal of dental research, dental clinics, dental prospects,
5(2), pp. 67-70.

R, H. et al. (2020) ‘CYP2 C9 polymorphism among patients with oral squamous cell carcinoma and its role
in altering the metabolism of benzo[a]pyrene’, Oral Surgery, Oral Medicine, Oral Pathology and Oral
Radiology, pp. 306-312. doi: 10.1016/j.0000.2020.06.021.

Samuel, S. R. (2021) ‘Can 5-year-olds sensibly self-report the impact of developmental enamel defects on
their quality of life?”, International journal of paediatric dentistry / the British Paedodontic Society [and] the
International Association of Dentistry for Children, 31(2), pp. 285-286.

Samuel, S. R., Acharya, S. and Rao, J. C. (2020) ‘School Interventions-based Prevention of Early-
Childhood Caries among 3-5-year-old children from very low socioeconomic status: Two-year randomized
trial’, Journal of public health dentistry, 80(1), pp. 51-60.

Shahab, S. et al. (2012) ‘Compliance of Iranian dentists with safety standards of oral radiology’, Dento
maxillo facial radiology, 41(2), pp. 159-164.

Sharma, P. et al. (2019) ‘Emerging trends in the novel drug delivery approaches for the treatment of lung
cancer’, Chemico-biological interactions, 309, p. 108720.

Journal of Contemporary Issues in Business and Government | Vol 26, Issue 2, 2020 1887


http://paperpile.com/b/UA14Am/hjPg
http://paperpile.com/b/UA14Am/hjPg
http://paperpile.com/b/UA14Am/hjPg
http://paperpile.com/b/UA14Am/LoXt
http://paperpile.com/b/UA14Am/LoXt
http://paperpile.com/b/UA14Am/LoXt
http://paperpile.com/b/UA14Am/LoXt
http://paperpile.com/b/UA14Am/LoXt
http://paperpile.com/b/UA14Am/LoXt
http://paperpile.com/b/UA14Am/LoXt
http://paperpile.com/b/UA14Am/tr9iw
http://paperpile.com/b/UA14Am/tr9iw
http://paperpile.com/b/UA14Am/tr9iw
http://paperpile.com/b/UA14Am/tr9iw
http://paperpile.com/b/UA14Am/tr9iw
http://paperpile.com/b/UA14Am/tr9iw
http://paperpile.com/b/UA14Am/tr9iw
http://paperpile.com/b/UA14Am/LWBdZ
http://paperpile.com/b/UA14Am/LWBdZ
http://paperpile.com/b/UA14Am/LWBdZ
http://paperpile.com/b/UA14Am/LWBdZ
http://paperpile.com/b/UA14Am/LWBdZ
http://paperpile.com/b/UA14Am/LWBdZ
http://paperpile.com/b/UA14Am/LWBdZ
http://paperpile.com/b/UA14Am/WyjI8
http://paperpile.com/b/UA14Am/WyjI8
http://paperpile.com/b/UA14Am/WyjI8
http://paperpile.com/b/UA14Am/WyjI8
http://paperpile.com/b/UA14Am/WyjI8
http://paperpile.com/b/UA14Am/WyjI8
http://paperpile.com/b/UA14Am/AVPKE
http://paperpile.com/b/UA14Am/AVPKE
http://paperpile.com/b/UA14Am/AVPKE
http://paperpile.com/b/UA14Am/AVPKE
http://paperpile.com/b/UA14Am/AVPKE
http://paperpile.com/b/UA14Am/AVPKE
http://paperpile.com/b/UA14Am/AVPKE
http://paperpile.com/b/UA14Am/AVPKE
http://paperpile.com/b/UA14Am/uElTU
http://paperpile.com/b/UA14Am/uElTU
http://paperpile.com/b/UA14Am/uElTU
http://paperpile.com/b/UA14Am/uElTU
http://paperpile.com/b/UA14Am/uElTU
http://paperpile.com/b/UA14Am/Y0Ccv
http://paperpile.com/b/UA14Am/Y0Ccv
http://paperpile.com/b/UA14Am/Y0Ccv
http://paperpile.com/b/UA14Am/Y0Ccv
http://paperpile.com/b/UA14Am/Y0Ccv
http://paperpile.com/b/UA14Am/Y0Ccv
http://paperpile.com/b/UA14Am/Y0Ccv
http://paperpile.com/b/UA14Am/8Bo17
http://paperpile.com/b/UA14Am/8Bo17
http://paperpile.com/b/UA14Am/8Bo17
http://paperpile.com/b/UA14Am/8Bo17
http://paperpile.com/b/UA14Am/8Bo17
http://paperpile.com/b/UA14Am/8Bo17
http://paperpile.com/b/UA14Am/8Bo17
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/33O5C
http://paperpile.com/b/UA14Am/TsdyU
http://paperpile.com/b/UA14Am/TsdyU
http://paperpile.com/b/UA14Am/TsdyU
http://paperpile.com/b/UA14Am/TsdyU
http://paperpile.com/b/UA14Am/TsdyU
http://paperpile.com/b/UA14Am/TsdyU
http://paperpile.com/b/UA14Am/Q43yf
http://paperpile.com/b/UA14Am/Q43yf
http://paperpile.com/b/UA14Am/Q43yf
http://paperpile.com/b/UA14Am/Q43yf
http://paperpile.com/b/UA14Am/Q43yf
http://paperpile.com/b/UA14Am/Q43yf
http://paperpile.com/b/UA14Am/hMKL4
http://paperpile.com/b/UA14Am/hMKL4
http://paperpile.com/b/UA14Am/hMKL4
http://paperpile.com/b/UA14Am/hMKL4
http://paperpile.com/b/UA14Am/hMKL4
http://paperpile.com/b/UA14Am/hMKL4
http://paperpile.com/b/UA14Am/9BC03
http://paperpile.com/b/UA14Am/9BC03
http://paperpile.com/b/UA14Am/9BC03
http://paperpile.com/b/UA14Am/9BC03
http://paperpile.com/b/UA14Am/9BC03
http://paperpile.com/b/UA14Am/ptUf
http://paperpile.com/b/UA14Am/ptUf
http://paperpile.com/b/UA14Am/ptUf
http://paperpile.com/b/UA14Am/ptUf
http://paperpile.com/b/UA14Am/Obwn0
http://paperpile.com/b/UA14Am/Obwn0
http://paperpile.com/b/UA14Am/Obwn0
http://paperpile.com/b/UA14Am/Obwn0
http://paperpile.com/b/UA14Am/Obwn0
http://paperpile.com/b/UA14Am/Obwn0
http://paperpile.com/b/UA14Am/svNU
http://paperpile.com/b/UA14Am/svNU
http://paperpile.com/b/UA14Am/svNU
http://paperpile.com/b/UA14Am/svNU
http://paperpile.com/b/UA14Am/svNU
http://paperpile.com/b/UA14Am/4FE5t
http://paperpile.com/b/UA14Am/4FE5t
http://paperpile.com/b/UA14Am/4FE5t
http://paperpile.com/b/UA14Am/4FE5t
http://paperpile.com/b/UA14Am/4FE5t
http://paperpile.com/b/UA14Am/4FE5t
http://paperpile.com/b/UA14Am/4FE5t
http://paperpile.com/b/UA14Am/4FE5t
http://paperpile.com/b/UA14Am/G1Z3q
http://paperpile.com/b/UA14Am/G1Z3q
http://paperpile.com/b/UA14Am/G1Z3q
http://paperpile.com/b/UA14Am/G1Z3q
http://paperpile.com/b/UA14Am/4WTee
http://paperpile.com/b/UA14Am/4WTee
http://paperpile.com/b/UA14Am/4WTee
http://paperpile.com/b/UA14Am/4WTee
http://paperpile.com/b/UA14Am/4WTee
http://paperpile.com/b/UA14Am/j3NA
http://paperpile.com/b/UA14Am/j3NA
http://paperpile.com/b/UA14Am/j3NA
http://paperpile.com/b/UA14Am/j3NA
http://paperpile.com/b/UA14Am/j3NA
http://paperpile.com/b/UA14Am/clSOI
http://paperpile.com/b/UA14Am/clSOI
http://paperpile.com/b/UA14Am/clSOI
http://paperpile.com/b/UA14Am/clSOI
http://paperpile.com/b/UA14Am/clSOI
http://paperpile.com/b/UA14Am/clSOI

Harshinee Chandrasekhar et al / Awareness on Radiation Protection Devices Among Dental Students

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

Sheikh, S. et al. (2014) ‘Survey of dental radiographical practice in states of Punjab and Haryana in India’,
Journal of investigative and clinical dentistry, 5(1), pp. 72-77.

Soye, J. A. and Paterson, A. (2008) ‘A survey of awareness of radiation dose among health professionals in
Northern Ireland’, The British journal of radiology, 81(969), pp. 725-729.

Sridharan, G. et al. (2019) ‘Evaluation of salivary metabolomics in oral leukoplakia and oral squamous cell
carcinoma’, Journal of oral pathology & medicine: official publication of the International Association of
Oral Pathologists and the American Academy of Oral Pathology, 48(4), pp. 299-306.

Svenson, B., Soderfeldt, B. and Gréndahl, H. (1997) ‘Knowledge of oral radiology among Swedish
dentists’, Dento maxillo facial radiology, 26(4), pp. 219-224.

Tavakkoli, A., Nikneshan, S. and Varshousaz, M. (2004) ‘Protection against X-Ray in dental clinics of
Shahid Beheshti University of  Medical Sciences in 1381°. Available at:
https://www.sid.ir/en/journal/ViewPaper.aspx?1D=79118.

Varghese, S. S., Ramesh, A. and Veeraiyan, D. N. (2019) ‘Blended Module-Based Teaching in Biostatistics
and Research Methodology: A Retrospective Study with Postgraduate Dental Students’, Journal of dental
education, 83(4), pp. 445-450.

Vijayashree Priyadharsini, J. (2019) ‘In silico validation of the non-antibiotic drugs acetaminophen and
ibuprofen as antibacterial agents against red complex pathogens’, Journal of periodontology, 90(12), pp.
1441-1448.

Vijayashree Priyadharsini, J., Smiline Girija, A. S. and Paramasivam, A. (2018) ‘In silico analysis of
virulence genes in an emerging dental pathogen A. baumannii and related species’, Archives of oral
biology, 94, pp. 93-98.

Vishnu Prasad, S. et al. (2018) ‘Report on oral health status and treatment needs of 5-15 years old children
with sensory deficits in Chennai, India’, Special care in dentistry: official publication of the American
Association of Hospital Dentists, the Academy of Dentistry for the Handicapped, and the American Society
for Geriatric Dentistry, 38(1), pp. 58-59.

Wahab, P. U. A. et al. (2018) ‘Scalpel Versus Diathermy in Wound Healing After Mucosal Incisions: A
Split-Mouth Study’, Journal of oral and maxillofacial surgery: official journal of the American Association
of Oral and Maxillofacial Surgeons, 76(6), pp. 1160-1164.

Zhou, G. Z. et al. (2010) ‘Student and intern awareness of ionising radiation exposure from common
diagnostic imaging procedures’, Journal of medical imaging and radiation oncology, 54(1), pp. 17-23.

1. Are dental x-rays harmful?

EYes ENo

Fig.1: Pie chart representing the knowledge of students on harmfulness of
Dental X-rays 92% answered that x-rays are harmful and the remaining
8% answered it is not harmful.
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2. Are you aware of NCRP/ICRP?

HYes ENo

Fig.2: Pie chart representing the knowledge of students on awareness of
NCRP/ICRP, 43% of students are aware about NCRP/ICRP and
the remaining 57% are not aware of that.

3. Are you aware of usefulness of collimators
and filters in dental radiography?

Wyes HENo

Fig.3: Pie chart representing the knowledge of students on usefulness of Collimators and filters in
dental radiography, 55% answered that they are aware of the use of collimators and filters and
the remaining 45% are not aware of them.

4, Are you aware of ALARA principles?

HYes MENo

Fig.4: Pie chart representing the knowledge of students about ALARA principles,
49% of the students are aware about ALARA principles and 51% of the
students are unaware.
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5. Do high speed films reduce patient
exposure?

EYes MHNo

Fig.5: Pie chart representing the knowledge of students on use of high speed
films to reduce patient exposure, 62% of the students are aware of use of
high speed films and 38% not.

6. Do you preferto use lead aprons
regularly?

BEYes MENo

Fig.6: Pie chart representing the knowledge of students on regular use of
lead aprons, 72% answered that they prefer to use lead aprons on regular
and the remaining 28% do not use lead aprons regularly.

7. Do you preferredto use lead collar
regularly?

HYes MENo

Fig.7: Pie chart representing the knowledge of students on regular use of
lead collars, 61% answered that they prefer to use lead collar on regular
and the remaining 39% do not use lead collar regularly.
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8. Does rectangular collimators help in
reducing the patients exposure?

Byes HNo

Fig.8: Pie chart representing the knowledge of students on use of rectangular
collimators, 60% students are aware of the use of rectangular collimators
the remaining 40% are not aware.

9. Are you aware of radiation shieldingin
X-ray rooms?

BYes HENo

Fig.9: Pie chart representing the knowledge of students on use of radiation shielding
in X-ray rooms, 59% students are aware of the radiation shielding and 41% are unaware.

10. Dental radiographs are absolutely
contraindicated in pregnancy patients?

Byes HNo

Fig.10: Pie chart representing the knowledge of students on contraindication
of radiographs during pregnancy, 63% answered ‘yes’ and 37% answered ‘No’
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