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ABSTRACT 
 
Introduction: X-ray plays a significant role in the field of dentistry and has a variety of uses 
in dental practice from diagnosis of tooth decay, periodontal diseases and bone defects to 
more sophisticated applications such as precision implant planning.The dental staff 
personnel use different modalities of X-rays on daily basis such as intra-oral radiography and 
cone beam computed tomography, although diagnostic X-rays have low quantum of ionizing 
radiation safety measures should be taken into consideration.All health care personnel are 
trained regrading radiation hazard and safety measures.  

Aim: To identify the level of Knowledge and awareness about radiation hazards and safety 
practices among dental hygienists, dental assistants and dental assistant interns in Riyadh, 
Saudi Arabia. 

Materials and Methods: A survey based on cross sectional study was conducted among 
(n=321) dental hygienists, dental assistants and dental assistant interns in Riyadh, Saudi 
Arabia. The survey was distributed using mixed methods as handout papers and online 
mediums.The questionnaire comprised of 14 questions (the total of demographic data was 
four (4) questions and for knowledge and awareness was ten (10) questions . 

Results: From the (321) participants (75.7 %) responses had expected correct answers.  

The majority of participants (86%) considered dental x-rays to be harmful to all types of 
patients. 

Conclusion: Within limitations of this study, dental assistants, dental hygienists and dental 
assisting interns had adequate knowledge and awareness of radiation hazards and safety 
measures, however, there is a need for continual teaching of ALARA principle and radiation 
safety protocols during pregnancy to ensure maximum safety. 

 
 
 



 

 

1. INTRODUCTION 
 
From the time of its discovery, X rays have played an important role in the field of medical 
and dental science. Ranging from diagnostic to therapeutic applications, the use of X rays is 
manifold (Almaghrabi et al, 2016). 

Probably, the most widespread application is in the field of dentistry from the simple 
diagnosis of incipient caries, miniscule fractures to aiding in more complex procedures such 
as precision implant planning (Bushong et al, 2017).  

Radiographic investigations in medicine cause radiation exposure to both the patient and the 
radiographer, and care is to be taken to protect both (Fahmida et al, 2018).  

In dental practice diagnostic X-rays posses low quantum of ionizing radiation and currently 
the policy of practice is to minimize the exposure to ionizing radiation to as low as possible. 
All dental care personnel should follow the guidelines to reduce the harmful effects of 
radiation (Hwang et al, 2018). 

When diagnostic dental radiographs are taken , both patients and health care personnel are 
exposed to ionizing radiation, although dental radiography posses low quantum of ionizing 
radiation maximum caution must be taken to minimize exposure of both dental staff and 
patients (Hobbs et al, 2018).  

Exposure to dental X-rays is associated with potential risk of cancer for instance a 
correlation between full-mouth X-rays and salivary gland cancer was revealed in previous 
studies in addition to increased risk of laryngeal cancer. Furthermore, Leukaemia and low 
birth weight have been reported as systemic health outcomes related to dental X-ray 
exposure (Motwani et al, 2019). 

All health care personnel are trained regrading radiation hazard and safety measures as part 
of their education and must follow the guidelines to minimize radiation exposure to reduce 
the harmful effects of radiation (Ihle et al, 2019).  

In 2014 Knowledge of biological hazards and radiation protection protocols were evaluated 
in Taibah University in Madinah SA. Responses were collected and compared between two 
groups of undergraduate dental students, (preclinical and clinical) where knowledge of 
biological hazards effects of X-ray was noted to be low to medium in the two groups and 
regrading different protection protocols knowledge levels ranged from medium to high also in 
the 2 groups. This outcome necessitates continual teaching to ensure maximum safety 
(Arnout et al, 2014). 

When (Mahbob et al,2021), studied the knowledge, attitude and practice of radiation safety 
among dental students in the eastern province at King Faisal university, their results 
reflected the need to expand the curriculum to provide better exposure to radiation protection 
and its practice so that these students on graduation will be well-grounded with the principle 
governing dental radiography. 

Furthermore, newly graduate dentists from Egypt and Saudi Arabia were found to be 
moderately competent regrading IR doses and related safety measures according to the 
findings of (Basha et al, 2022). 

Furthermore, in 2022 Basha et al, conducted a cross-sectional study among newly 
graduated dentists in Egypt and Saudi Arabia assessing their knowledge about radiation 



 

 

protection and they have concluded that newly graduated dentists from Egypt and KSA are 
moderately competent regarding IR doses and related safety measures. 

Based upon evidence from indexed databases, there is a significant lack of studies from 
Middle Eastern countries that have investigated the knowledge of dental assistants, dental 
hygienists regarding IR protection.  

Majority of previous studies evaluating the levels of knowledge and awareness of radiation 
hazards and safety measures were conducted among dental students, dental interns, and 
general practitioner.  

Thus, the aim of this study is to evaluate the level of Knowledge and awareness about 
radiation hazards and safety practices among dental hygienists, dental assistants and dental 
assistant interns in Riyadh, Saudi Arabia. 

2. MATERIAL AND METHODS  
 
This is a cross sectional study to assess the level of radiation safety practices and 
awareness among (300) dental hygienists, dental assistants and dental assistant interns in 
Riyadh, Saudi Arabia. 

The study was a questionnaire comprised of (14) questions in clinical and radiology practice. 

Part one / 4 questions included the information regarding demographic data such as age, 
gender, job description, and years of work experience.  

Part two / 10 questions which contained knowledge and awareness questions. 

On receiving the approval from the institutional research and ethical committee of REU, the 
questionnaire was distributed among dental hygienists, dental assistants and dental 
assistant interns in Riyadh city and (321) responses were collected. 

Inclusion criteria: 

Dental hygienist practitioners, dental assistant practitioners and dental assistant interns. 

Exclusion criteria 

Other allied dental practitioners. 

Validity of the questionnaire 

The questionnaire for the present study was developed from pre validated questionnaire 
from “Knowledge on Radiation Protection & Practice among Dental Students’’ (Swapna et 
al,2017). 

Data analysis 

The data was collected in the excel sheets.Descriptive statistics of frequency distribution and 
percentages were calculated for the categorical variables. A Chi-square test was applied to 
compare knowledge and awareness responses across different age, gender, job description 



 

 

and years of work experience. The data was analyzed using SPSS version 25 (IBM-Armonk, 
NY, USA). A (P-value) of p<0.05 was considered significant for all the statistical tests.  

3. RESULTS AND DISCUSSION 

According to the job description the more significant of the Dental Assisting participants (77%) than 
Dental Hygienist (21%) and Dental assisting Interns (2%). 

Fig .1 Graphical distribution based on job description.  

 

Fig .2 Graphical distribution based on gender of the participants. 

 



 

 

According to the gender of (321) participants the majority of female more than male . 

 

Fig 3. Graphical distribution based on years of experience 

 

According to the years of work experience the participants less than 5 years of work experience (50%) 
and (38%) participants of 5-15 years and (12%) had greater than 15 years of experience . 

 



 

 

 

Fig .4Graphical distribution based on knowledge of the respondent. 

The evaluation of the response to our questionnaire showed that majority of participants had adequate 

knowledge of radiation hazard and safety measures with 75.7% correct responses with majority of 

participants (86%) consider dental x-rays to be harmful.    

85% of the participants considered dental radiographs to be absolutely contraindicated in pregnant 

women in contrary to the ADA radiation guidelines during pregnancy state that dental radiography is 

safe if performed when only necessary for the treatment and with following safety and protection 

guidelines and using all exposure reduction methods. 

Based on our results the participants had adequate knowledge of measures used to reduce radiation 

exposure such as the use of rectangular collimator, digital radiography and high -speed films.  

 

 



 

 

Fig .5 Graphical distribution based on awareness of the respondent.  

73.8% of participants were aware of the radiation hazard symbol, however, only 53.9% of participants 

were aware of the usefulness of collimators and filters in dental radiography.  

80.4% used lead Aprons regularly, and 80.1% of participants were aware of wearing their personal 

monitoring badges while operating.  

However, only 37.1% of participants were aware of ALARA principle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

There was a statistically significant difference (P =0.005) between male and female participants 

regarding knowledge of absolute contraindication of dental x-rays in pregnant patients. 



 

 

 

 

There was no statistically significant difference when comparing Knowledge and awareness of 

radiation hazard and safety among job description of participants.  

 



 

 

 

When comparing Knowledge and awareness of radiation hazard and safety based on years 
of work experience there was a statistically significant difference (P=0.000) regarding the 
use of high-speed films to reduce patient’s radiation exposure, furthermore, awareness of 
usefulness of collimators and filters in dental radiography and awareness of ALARA 
principles showed a statistical significance of (P=0.008) and (P=0.000 respectively).  

There are limited studies to evaluate awareness of radiation hazard and safety measures 
among allied dental specialists such as dental hygienists and dental assistants despite their 
exposure to dental x-rays as members of the clinical dental team.  

Although dental radiography can be relatively safe due to its minimal exposure, it still can be 
hazardous. Radiation protection protocol should focus mainly on reducing the exposure to 
the dental personnel and the patients in dental office (Swapna et al,2017) and to achieve 
that a thorough radiography training and understanding of safety measures are required to 
ensure safety of dental staff and patients.  

The results showed majority of participants had the knowledge of harmful effects of dental 
radiation and agreed that maximum caution should be taken while handling diagnostic 
imaging in dental setup.  

For the question “are dental radiographs absolutely contraindicated in pregnancy?” 85% of 
our participants considered dental radiographs to be absolutely contraindicated in pregnant 
women, which was significantly higher when compared with previously conducted studies on 



 

 

dental students and dental interns by Swapna et al in 2017 only where 46% of students 
believed it was absolutely contraindicated and another study by Razi et al conducted among 
dentists only 42% believed so.  

For the same question there was a statistically significant difference (P =0.005) between 
male and female participants. 

ALARA  stands for :As low as reasonably achievable , this principle is pivotal to lower 
radiation exposure to absolute minimum for protection from  hazards and in the present 
study 62.9% of participants were unaware of it ,and similar results were found in 2022 in a 
cross-sectional study by Basha et al , on newly graduated dentists from Egypt and Saudi 
Arabia and found 58% of their participants also lacking awareness of the ALARA principle, 
such findings are alarming.  

4. CONCLUSION 
 
Dental hygienists, dental assistants and dental assistant interns working in Riyadh city 
showed adequate knowledge and awareness of dental radiation hazards and use of 
protective measures during their work. However, there was a significant misconception 
regarding dental x-ray safety protocol during pregnancy. 

In addition, we have found major lack of awareness of ALARA principle and the usefulness 
of different devices in dental radiography such as collimators and filters. 
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