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ABSTRACT 

Background 

Dental professionals face significant occupational hazards due to close contact with 
patients and exposure to microbial and chemical risks. These hazards are 
exacerbated by insufficient knowledge of infection control protocols and poor 
adherence to sterilization practices. Dental assistants play a critical role in 
preventing cross-infections, yet many lack formal certification or training, which can 
impact their knowledge and compliance with infection control measures. 

Methods 

This study evaluated the knowledge, perceptions, and attitudes of dental assistants 
regarding asepsis and sterilization practices. A non-probability convenience sampling 
method was used to recruit 70 dental assistants. Data were collected using a 
validated questionnaire based on World Health Organization (WHO) infection control 
guidelines. The questionnaire included 27 questions, divided into subcategories 
addressing pre-sterilization practices, sterilization verification, autoclave use, and 
documentation. Descriptive statistics and factorial analysis of variance (ANOVA) were 
employed to analyze the data, with a 5% margin of error and a p-value of < 0.05 
considered statistically significant. 

Results 

Among the participants, 44.3% were aged 21–29 years, and 85% worked in hospital 
settings. Only 7.14% had a formal diploma in dental assisting, but 74% had over two 
years of practice experience. While 91.4% of respondents regularly updated their 
knowledge about infection control, only 11.4% consistently labeled critical 
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instruments with batch control information before sterilization. Knowledge scores 
varied significantly by practice type and experience level, with dental assistants in 
private practices and those with less than two years of experience scoring higher. 

Conclusion 

This study highlights critical gaps in knowledge and compliance with infection control 
protocols among dental assistants. It underscores the need for ongoing education and 
training programs to improve infection control practices, promote safe sterilization 
techniques, and ensure adherence to waste management protocols. Enhancing 
training opportunities will not only protect dental personnel but also contribute to 
creating a safer and healthier environment for both staff and patients. 

Introduction 

Dental professionals face numerous occupational hazards due to the nature of their 
work and their close contact with patients. These risks include exposure to microbial 
and chemical hazards (1). The potential for occupational exposure to infectious 
diseases in dental practice is heightened by insufficient knowledge of infection control 
protocols and inadequate infection prevention practices (2). The dental workforce is 
particularly at risk of infections caused by blood-borne pathogens such as hepatitis B 
virus (HBV), human immunodeficiency virus (HIV), and hepatitis C virus (HCV) (1). 
Additionally, dental professionals are vulnerable to other pathogens, including 
streptococci and various bacterial and viral infections that colonize the oral and 
respiratory tracts (3, 4). Transmission routes for infections in dental settings include 
blood, bodily fluids, droplets, needle-stick injuries, contaminated water sources from 
dental units, and aerosols, as well as indirect transmission through contact with 
contaminated surfaces and instruments (5–7). These risks have heightened concerns 
about infection control and cross-infection prevention in dental settings, which have 
been explored extensively in various regions, including North America and Europe 
(8–12). 

The proper implementation of infection control protocols and precautions is critical to 
minimizing the risk of cross-infection in dental environments (1). Adhering to 
infection control guidelines is essential for interrupting the transmission of 
communicable diseases and ensuring the safe delivery of dental care (13). The Centers 
for Disease Control and Prevention (CDC) initially released guidelines for infection 
control in dental settings in 1993, which have since been adapted and refined over time 
(14). These protocols were originally developed in response to the HIV epidemic of 
the 1980s and have evolved significantly since their initial adoption (14). Following 
global implementation, they became known as universal precautions, designed to 
prevent the transmission of blood-borne infections such as HBV, HCV, and HIV (15). 
The Occupational Safety and Health Administration (OSHA), a regulatory body in the 
United States, integrated these universal precautions into its blood-borne pathogen 
infection control standards after their adoption (15). 

The guidelines emphasize that all work surfaces, instruments, and equipment must be 
cleaned and disinfected after contact with blood, saliva, and other potentially 
infectious materials (16). Surfaces should be disinfected before a new patient arrives 
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and after completing procedures on each patient (16). Additionally, mandatory 
vaccinations for the dental workforce have been established to protect against vaccine-
preventable diseases, as some exposures are unavoidable (17). Practices such as 
reusing syringes, saline solutions, and vials between patients, which have caused 
outbreaks of HBV and HCV, are strictly prohibited (17). These comprehensive 
guidelines have ultimately enhanced compliance with aseptic techniques, particularly 
during the administration of parenteral medications (18–20). 

Despite these detailed infection control guidelines, studies have identified poor 
compliance, particularly in certain settings (21). This issue is especially concerning in 
developing regions, where such protocols may not be well-documented or widely 
implemented (22). Many healthcare facilities lack structured infection control training 
programs, and there is often limited awareness among healthcare personnel (22, 23). 
This study aims to evaluate the knowledge, attitudes, and perceptions of dental 
assistants regarding dental asepsis and sterilization, with a focus on chairside dental 
assistants in private clinics and hospitals. Dental assistants play a pivotal role in 
preventing cross-infection, yet many lack formal certification, which underscores the 
importance of assessing their infection control practices. 

Methodology 

A non-probability convenience sampling method was used to recruit participants from 
the accessible population. The study employed a questionnaire focused on asepsis and 
sterilization procedures, divided into subcategories based on procedural stages. The 
first group of questions addressed pre-sterilization practices; the second group focused 
on the verification of biological processes involved in sterilization cycles; the third 
group pertained to the use of autoclaves, and the fourth category assessed 
documentation practices related to the sterilization process. A total of 27 questions 
were designed, largely based on the standard precautions recommended by the World 
Health Organization (WHO) and aligned with health standards and guidelines for 
dental practitioners as outlined in the LDU HSE 2012 guidelines, revised in 2014 (24). 

The questionnaire was validated through a pilot test with a small sample of dental 
assistant trainees (n = 24). Expert opinions were sought to assess content validity, and 
the questionnaire underwent further refinement based on the feedback, including 
minor adjustments recommended by the ethical committee. The final questionnaire 
demonstrated average internal consistency (Cronbach’s alpha = 0.68), and participants 
took an average of 9.3 (±2.4) minutes to complete it. 

The results from the pilot survey were excluded from the final analysis. The principal 
investigator reached out to dental associations to facilitate the distribution of the 
questionnaire among dental assistants. The questionnaire, prepared in English, was 
disseminated both in-person and through online referrals to various dental facilities. 
Out of 105 dental assistants contacted, 70 completed the questionnaire, resulting in a 
response rate of 66.6%. 

The questionnaire included three demographic-related questions. The dependent 
variable, knowledge, was measured as a continuous composite score derived from 24 
close-ended Likert-scale questions (1 = not at all/never, 2 = very little/rarely, 3 = 
sometimes, 4 = to a great extent/always). This score ranged from a minimum of 24 to 
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a maximum of 96. The four independent categorical variables were: age (four levels), 
health system affiliation (private practice or hospital), possession of a dental assistant 
program diploma (yes or no), and years of experience in practice (three levels). 

Statistical Analysis 

Data analysis was performed using IBM SPSS version 24.0, with a 95% confidence 
interval and a 5% margin of error. The observed sample size was 70. All variables were 
coded and entered into SPSS for descriptive statistical analysis, including frequencies 
and percentages. Factorial analysis of variance (ANOVA) was employed to determine 
significant differences in knowledge scores across demographic groups, with a p-value 
of "< 0.05" considered statistically significant. 

Results 

The majority of participants (44.3%) were aged between 21 and 29 years, with more 
than 85% working in hospital settings. Despite this, only 7.14% had obtained a 
diploma in dental assisting, although 74% had over two years of practice experience 
(Table 1). 

Among the knowledge-based self-reported responses, 58% of dental assistants 
demonstrated an understanding of the proper use of alcohol-based hand rubs; however, 
only 17.1% reported applying them at the appropriate times. About one-third (33%) of 
the participants indicated they had received training on safe practices for handling 
sharp objects, while 24.3% adhered to protocols for washing and disinfecting 
instruments. A high proportion (91.4%) of respondents reported regularly updating 
their knowledge about infection prevention and control strategies. Nevertheless, only 
5% consistently cleaned and dried reusable items as required. Although 92.9% 
indicated ensuring proper validation and annual requalification for each sterilizer, just 
11.4% consistently verified that critical instruments were labeled with batch control 
information before sterilization (Table 2). 

To analyze differences in knowledge scores across various demographic and practice-
related groups (age, practice type, possession of a diploma, and years in practice), 
factorial ANOVA was used after confirming the appropriateness of a parametric test. 
The Shapiro-Wilk test of normality was insignificant (p > 0.05), and the equality of 
the mean (74.54), median (75.00), and mode (75.00) further validated the use of 
parametric testing. The histogram also indicated a normal distribution of knowledge 
scores. 

The analysis showed that dental assistants working in private practices (mean score: 
76.30) had higher knowledge scores than those in hospital settings. Experience levels 
also influenced knowledge scores, with those having less than two years of experience 
scoring higher (mean: 75.61) compared to those with two to five years of experience 
(Table 3). A box plot revealed that dental assistants in private clinics with less than 
two years of experience had the highest knowledge scores and the lowest variability. 
Conversely, those working in hospitals with two to five years of experience scored the 
lowest, with the highest variability observed in this group. 
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Table 1. Demographic characteristics of dental assistants (n = 70). 
Characteristics Count (%) 
Age 

19–20 years 22 (31.40) 
21–29 years 31 (44.30) 
30–39 years 15 (21.40) 
40–49 years 2 (2.90) 
Health system affiliation 

Private practice 10 (14.29) 
Hospital 60 (85.71) 
Had a diploma in dental assistant program 

Yes 5 (7.14) 
No 65 (92.86) 
Years of experience in practice 

Less than 2 years 18 (25.70) 
2–5 years 28 (40.00) 
More than 5 years 24 (34.30) 

Table 2. Knowledge, attitudes, and perception of dental asepsis and sterilization 
among dental assistants. 

Select knowledge questions Count (%) 
Correct techniques for use of alcohol-based hand rub 

To great extent 41 (58.58%) 
Somewhat 29 (41.42%) 
   
Application of hand rub techniques at the correct times 

Always 19 (27.14%) 
Sometimes 51 (72.86%) 
   
Do you ensure all critical items are packaged and labeled with batch control 
identification information before sterilization? 

Always 08 (11.42%) 
Sometimes 59 (84.28%) 
Rarely 03 (4.30%) 
   
Do you ensure all instruments are cleaned and disinfected, as defined within the 
practice standards? 

Always 17 (24.28%) 
Sometimes 53 (75.72%) 
   
Do you maintain and refresh your knowledge on infection, prevention, and control 
measures annually? 

Yes 64 (91.42%) 
No 06 (8.58%) 
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Ensure all contaminated reusable items properly cleaned and dried 

Always 05 (7.14%) 
Sometimes 65 (92.86%) 
   
Trained in safe practices for the handling and disposal of sharp objects 

To great extent 23 (32.86%) 
Somewhat 47 (67.14%) 
   
Ensure appropriate storage and handling of critical items to maintain their sterility 
until point of use 

Always 05 (7.14%) 
Sometimes 43 (61.42%) 
Rarely 22 (31.44%) 
   
Ensure equipment and materials, which have been in contact with the patient’s 
mouth, are handled appropriately 

Somewhat 62 (88.58%) 
Very little 08 (11.42%) 
   
Do you ensure validation and annual performance requalification are properly 
performed for each sterilizer? 

Yes 65 (92.86%) 
No 05 (7.14%) 

Table 3. Analysis of variance for age, health system affiliation, diploma, and 
years of experience according to mean knowledge score. 

Independent variables Knowledge score (mean) p value (<0.05) 
Age  

19-20 75.23    

21–29 74.10    

30–39 74.33    

40–49 75.50 0.237  

Health system affiliation  

Private practice 76.30    

Hospital 74.25 0.005  

Having diploma in dental assistant program  

Yes 74.20    

No 74.57 0.709  

Years of experience in practice  

Less than 2 years 75.61    

2–5 years 73.96    

More than 5 years 74.42 0.031 
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Discussion 

The findings of this study reveal that dental assistants possess limited knowledge in 
several critical areas, including infection control, sterilization, waste management, and 
related practices. Reliable data on the number of registered and practicing dental 
assistants is scarce, as many are uncertified. There is a notable lack of structured 
education and training programs for dental assistants, and much of the training occurs 
on the job in clinical or hospital settings (25). Interestingly, dental assistants with less 
than two years of experience demonstrated higher knowledge scores compared to their 
more experienced counterparts, possibly reflecting the increasing emphasis on 
infection control protocols in recent years. No significant differences in knowledge 
scores were observed based on age or possession of a diploma in dental assisting, 
which could be attributed to the homogeneity of the sample, with most participants 
being under 40 years old and only a small proportion (7%) holding relevant diplomas 
(26). Similar studies have linked compliance with infection control protocols to factors 
such as age, department, patient frequency, knowledge, and willingness to treat certain 
patient groups, providing valuable direction for future research (26). 

The study assessed infection control practices across four key areas: predisinfection, 
sterilization, waste management, and compliance with protocols. Predisinfection is the 
initial phase of decontamination, involving the removal of visible debris and 
microorganisms to facilitate effective sterilization. However, knowledge and 
application in this area were suboptimal among participants, with only 7.1% 
consistently cleaning and drying instruments before reuse. Furthermore, just 11.4% 
ensured critical items were labeled and packaged with batch control information 
before sterilization (26). 

Sterilization aims to completely eliminate microorganisms, including bacterial spores, 
typically using steam under pressure. Despite advancements in infection control 
research, implementation of sterilization protocols remains limited. In this study, 
approximately 90% of dental assistants reported updating their knowledge on infection 
prevention and sterilization annually, but practical adherence to standards requires 
further improvement (34). 

Effective waste management is essential for infection control. It involves proper 
handling, segregation, and disposal of hazardous materials, such as sharps and 
biological waste. About 50% of participants in this study reported ensuring the safe 
handling of hazardous waste, a relatively low figure compared to other regional 
studies. For instance, sharp objects should be stored in puncture-resistant containers 
and labeled accordingly, while infectious waste must be segregated in color-coded 
bags and processed via incineration or autoclaving before disposal. However, only 
32.9% of respondents were trained in sharp object handling and disposal, highlighting 
a critical area for improvement (30, 36). 

The findings underscore the need for improved compliance with infection control 
protocols. Previous research suggests that many practices lack adequate record-
keeping and testing for equipment used in sterilization and decontamination processes. 
For instance, critical devices are often not maintained or monitored at recommended 
intervals, leading to gaps in adherence to infection control guidelines (40, 42). 
Establishing standardized procedures for training, testing, and maintenance could 
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significantly enhance the reliability of infection control measures. Moreover, dental 
teams should receive detailed guidelines to address these deficiencies and ensure both 
cost-effectiveness and health protection in their practices. 

Conclusion 

This study provides valuable insights into asepsis and sterilization practices among 
dental assistants in various healthcare settings. It serves as an initial step in assessing 
the gaps in knowledge and practice. There is a clear need for improved adherence to 
recommended infection control and waste management protocols among dental 
assistants. Ongoing education and training programs focused on infection control 
awareness are essential to enhance practices related to sterilization, cross-infection 
prevention, and hazardous waste management. Such training initiatives would not only 
enhance the safety of dental personnel but also contribute to maintaining and restoring 
a healthier environment. 
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