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Abstract
Background and objectives: Sterilization process has been considered as an integral part of the infection prevention and control measures in dental 
clinics. The primary objective of this study is to assess the knowledge of the dental healthcare workers related sterilization integrity of autoclaved 
dental instruments.

Methodology: A cross-sectional study was conducted by the use of a structured, self-administered questionnaire that has been sent through the 
Saudi Dental Society’s e-mail database.

Results: The study included 680 participants and 224 responded to the questionnaire (32.9%). Only 4.5% have responded correctly to the 
questionnaire. 67.3% have written and accessible policy and procedures related to instruments’ sterilization and 60.5% have not attended training 
sessions related to sterilization. The statistical analysis showed a significant association with working in the governmental facility and attending 
training sessions in sterilization (p<0.05). Participants who have infection control policy in their institution have significantly higher knowledge.

Conclusion: The study indicates insufficient knowledge of the dental healthcare workers related to maintenance of sterilization integrity of the 
autoclaved dental instruments.
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Introduction
Infection prevention and control (IPC) science can be defined as a 

set of measures based on scientific evidence which are implemented 
into the environment and through practical procedures aiming to 
inhibit and manage the spread, acquisition and cross of infectious 
agents within the healthcare facility to protect the patients as well as 
the healthcare providers and their relatives from the harmful effects of 
the microorganisms. The ultimate goal for the implementation of IPC 
instructions is to offer a safe biological environment for the medical 
practices by breaking the chain of infection. These medical practices 
might negatively influence the patient’s safety during healthcare 
services if the IPC instruction is not carefully followed.

The subject of infection control in dentistry has aroused much 
controversy and debate during the past decade especially since 1978 to 

prevent hepatitis B infections [1]. Then, more attention to the subject 
of infection control in the field has been brought to the surfaces as 
a result of the global spread of the human immunodeficiency virus 
infection since 1983. Thus, some regulatory bodies have announced 
guidelines for infection control in dentistry and the current agreement 
among them stated that every dental patient should be considered 
infectious. This unified agreement was decided because of the 
asymptomatic carriage of pathogens due to the sub-clinical nature, 
the prodromal period and the carrier state associated with some 
diseases. The universal infection control rules should encompass six 
elements: routine patient evaluation, personal protection with barrier 
techniques, instrument sterilization including sterilization control, 
surface and equipment disinfection, asepsis in the laboratory and 
appropriate disposal of contaminated waste including sharps. In the 
end, practitioners should attempt to keep high compliance of the rules 
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of the DHWs were expected to have the right knowledge. The system 
of the SDS could avoid any duplication.

The study was completed by the use of a structured, self-
administered questionnaire in the English language through the 
email of the DHWs which are registered in the SDS over the period 
from August to October 2017. The email was sent repeatedly over 
six periods with 2-weeks interval during the three months. Data was 
transferred electronically from excel to IBM SPSS Statistics 24 and 
statistical analysis was conducted. The descriptive analysis of the 
quantitative data was presented using frequencies and percentages. 
Other statistical analyses were used (t-test and ANOVA). Ethical 
Approval was obtained prior to conduct the study (Alfaisal University, 
IRB 65-18).

Validity and Reliability
Three types of validity were used in this study:

1. Face validity: in which a professional opinion was taken 
about the questionnaire.

2. Content validity: a pilot study has been conducted over 
20 candidates and their feedback was obtained. Modification to the 
questionnaire form was then implemented accordingly.

3. Criterion validity: each point in part three of the 
questionnaire represents a single criterion for maintaining sterilization 
integrity in the CDC guideline.

The reliability was tested in the study using Internal Consistency 
Reliability which is used to assess the consistency of results across 
items within a test by two different statements for the same criteria and 
chick how the participants responded to them. Also, the Cronbach’s alpha 
was used and scored (0.62) to assess the reliability of the knowledge part.

Statistical Analysis and Results
A total of 223 participants were involved in the current study with 

a mean age of 34.26 years and standard deviation of 6.98. Participants’ 
demographic variables are displayed in table 1.

Table 2 shows the participants’ responses as related to their     training 
experience, their answers regarding the presence of IPC policy, 
attending on-job IPC training, and attending IPC undergraduate 
training.

The average knowledge was compared among different participants’ 
institute, gender, level of education, nationality, specialty, and training 
experience using t-test and ANOVA. These comparisons are displayed 
in table 3. Participants score mean was 4.19 (SD = 1.59) for the 
correct responses out of seven knowledge questions. Only 10 (4.5%) 
participants were able to respond to all the seven correctly. Table 3 
shows the association between the different variable and the mean 
score of the knowledge of the DHWs.

Linear regression test showed that the total knowledge score was 
not significantly related to participants’ age (p-value = 0.057) or year 
of experience (p-value = 0.093).

Discussion
Our study aimed to investigate the knowledge of the dental 

healthcare workers related to sterilization integrity of autoclaved 
dental instruments.Around the globe, studies have been conducted 
to address the awareness level and practice of the DHWs regarding 
the methods of sterilization. However, to the best of the knowledge 
of the authors, they have not addressed the knowledge of the DHWs 
in maintaining sterilization integrity of the instruments after the 
sterilization process at the point of use.

and regulations related to the subject of infection control in dentistry 
which are continuously improving due to the rapidly enlarging data 
pool on infectious diseases and their modes of prevention [2].

Sterilization is one well-recognized procedure for microbial control 
and considered a valuable asset in achieving the goal of IPC as part 
of microbial control methods in healthcare (Figure 1). Cleaning 
instruments that don’t contain lumen is a direct, precise procedure 
and rarely leaves residual bioburden on their surfaces. Though, it 
is also considered a critical step for sterilization and disinfection 
because they commonly contain serrated handles [3,4]. The result of 
instruments reprocessing is dependable on the knowledge, orientation 
and qualification of the staff [5]. Here, there is a difficulty determining 
the failure in the sterilization process because it is hard for their 
naked eye to address the actual problem. Therefore, it is always 
essential to use different types of monitoring tools such as the internal 
Cls, as they help in detecting the sterilization failure related to the 
faulty loading, improper packaging or sterilizer malfunction. Active 
continuous quality control process in addition to the staff competency 
to the policies of IPC along with consistent proper use are all essential 
sterilization monitoring tools [6].

Maintaining sterilization integrity of the instruments in their 
pouches after reprocessing is dependent on multiple factors starting 
with the cleaning and decontamination until they are being used. 
These are considered all or none factors. According to the Center for 
Disease Control and Prevention’s (CDC) guideline for disinfection 
and sterilization, 2008 guideline, instruments should meet specific 
criteria to be considered sterilized in their packages at the point of 
use after completion of the sterilization cycle. These include securely 
sealed, unbroken and completely dry without any sign of wetting or 
moisture packages. Moreover, there should be no sign of rust or change 
in color of both the instrument & the package. The criteria also include 
proper use of internal chemical indicators (CIs) which should match 
the same type of sterilization method and should be positioned to be 
visible from outside the package. Furthermore, their interpretation 
should follow manufacturer’s instructions. This study will investigate 
the knowledge of the dental healthcare workers (DHWs) related to 
sterilization integrity of autoclaved dental instruments.

Methodology
This is an analytical cross-sectional study in which a survey has 

been conducted among a non-randomized purposive sample where 
the total population was included. The questionnaire consisted of 
three parts:

Part 1) Sociodemographic data of the participants

Part 2) Assess their training and work experience

Part 3) Assess the level of knowledge for DHWs

The 3rd part was structured to invistigate the knowledge of the 
DHWs against the CDC critria for determination of sterilization 
intigrity. Seven statements were put in this section with three optional 
answers (agree, disagree and I don’t know). Scoring system of which 1 
= correct respons and 0 = incorrect respons was followed. Responses 
which included “I don’t know” will be considered as an incorrect 
responses.

The total population of the research included all governmental and 
private employees in the field of dentistry in Makkah city who are 
registered in the database of the Saudi Dental Society (SDS). A total 
number of 680 DHWs were surveyed. The target response rate was 
determined as 246 (206 – 280) DHWs by using estimate proportions at 
95% confidence level with 5% marginal error and assuming that 50% 
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Type of Data Count %

Institute
Governmental 179 80.30

Private 44 19.70

Gender
Male 120 53.80

Female 103 46.20

Level of 
Education

diploma 30 13.50
bachelor 125 56.10
master 30 13.50

PhD/ Board 38 17.00

Nationality
Saudi 180 80.70

non-Saudi 43 19.30

Specialty (please 
specify)

invasive specialties 34 15.20
non-invasive specialties 147 65.90

dental assistant or 
hygienist 42 18.80

Table 1: Participants’ demographic data.

Count Column N %

Presence of IPC policy

Yes 150 67.30

No 36 16.10

I do not know 37 16.60

On-job training attendance
Yes 88 39.50

No 135 60.50

Undergraduate training 
attendance

Yes 144 64.60

No 79 35.40

Table 2: Participants’ responses to the presence of IPC policy and their 
IPC training experience.

Independent Variables
Results

Knowledge 
Mean

Standard 
Deviation

Institute
Governmental 4.35* 1.47

Private 3.57 1.9

Gender
Male 4.33 1.59

Female 4.03 1.58

Level of Education

diploma 4 1.72
bachelor 4.23 1.65
master 3.93 1.44

PhD/ Board 4.42 1.43

Nationality
Saudi 4.29 1.49

non-Saudi 3.79 1.95

Specialty (please 
specify)

invasive 
specialties 4.26 1.68

non-invasive 
specialties 4.18 1.55

dental assistant 
or hygienist 4.19 1.71

Presence of IPC 
policy

Yes 4.48** 1.39
No 3.78 1.85

I do not know 3.43 1.79

On-job training 
attendance

Yes 4.73* 1.39
No 3.84 1.62

Undergraduate 
training session

Yes 4.22 1.45
No 4.14 1.83

Table 3: Comparison of participants’ total knowledge regarding CDC’s 
criteria of sterilization integrity.

*p<0.05, **Participants who have IPC policy in their institution have 
significantly higher knowledge than those who do not, or the participants 
who do not know about the presence of a policy.

 

Figure 1: Microbial control methods in healthcare facilities.
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Conclusions
There is a deficiency in the knowledge of the DHWs regarding 

maintaining sterilization integrity of autoclaved dental instruments. 
Presence of policy related to sterilization and attending on-job training 
sessions play an important role in increasing their knowledge.

Recommendations
1) The administration should pay more attention to the 

implementation of sterilization process and coordinate with other 
entities to provide training sessions in the sterilization process and 
maintaining sterilization integrity.

2) The facilities should revise and construct policies that are 
related to sterilization and sterile products.

3) More focus on the independent facilities such as private 
dental clinics and primary healthcare centers.

Limitations of the Study
This study is limited to Makkah city and the results can’t be 

generalized to other areas. However, our research creates a paradigm 
for researchers and colleagues. Further investigations are required to 
discover the level of knowledge of the DHWs regarding the sterilization 
integrity in different regions.
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Many dental instruments are used to penetrate the sterile 
tissues of the oral cavity which give a direct access to the pthogenic 
microorganism. The risk of cross infection increases if the IPC 
measures are not strictly followed. Therfore, it is mandatory to use 
dental instruments that are properly sterilized.

During five acute HBV cluster investigation in West Virginia at 
2009, the investigators revealed many infection control breaches 
involved sterilization of the dental instruments. Volunteer staff were 
responsible for the decontamination process. These breaches included 
improper delination of dirty and clean areas,unrapped sterilization of 
the instruments, and no CIs were used. Hanpieces and intra oral mirors 
were only wiped with disinfectant from their outer surfaces without 
sterilization between patients [7]. Despite the rare transmission of 
the blood-bourne pathogens in the dental practice, the sequel of such 
event is not appreciated.

The IPC department in the ministry of health in Saudi Arabia has 
provided the hospitals with clear IPC policies related to the CSSD and 
dental centers/department which include instructions for maintaining 
sterility of already sterilized instruments. Surprisingly, only 10 (4.5%) 
of the participants have the full knowledge [8].

DHWs who works in governmental facilities tend to have a 
significant higher knowledge mean than those who are working for 
private sector. Such finding might be explained by the continuous 
professional auditing and the presence of policies related to IPC 
and sterilization. However, as compared to the percentage of the 
participants (68.29%) who have written and accessible policy and 
procedures related to instruments’ sterilization, yet the correct 
responses are deficient. It is most probably due to incomplete policy 
information, or the participants have not read the policies in case the 
full information is there. Also, the results show that 123 (60%) of the 
participants have not attended training sessions related to sterilization. 
Therefore, their knowledge might not be as expected.

The culture of practicing IPC in the dental clinic started mainly at 
the dental school. During the undergraduate dental training, teaching 
the essence of IPC might affect the outcome of the future dentists’ 
knowledge and attitude. At the University of Birmingham, Milward 
and Cooper investigated the outcome of an integrated pre-clinical 
IPC program for the undergraduate students. They concluded that the 
incorporated competency program in IPC significantly influenced the 
students’ knowledge and practice [9]. Our data revealed that 63.9% had 
received formal training in infection control and dental sterilization 
during their undergraduate studies. On the other hand, low knowledge 
score concerning sterilization integrity most commonly imposed 
sketchy training program. That percentage is lower than of the DHWs 
working in Hail region, Saudi Arabia [10]. Nevertheless, the study in 
Hail did only look for the compliance with using sterilization methods 
in dental clinics.

Attended training sessions related to sterilization is a significant 
factor as a source of knowledge for most of the tested criteria. It 
indicates the importance of the continuous educational sessions to 
increase the awareness and update the knowledge of the healthcare 
workers. In 2012, Bailey et al. published a study which evaluated 
the impact of taught disinfection and decontamination course. 
They assessed the pre-and post-course knowledge of the dental 
postgraduates. The study concluded that the continuous educational 
programs significantly enhanced the knowledge of the dental 
professionals towards disinfection and decontamination processes 
[11]. This was also reported and emphasized to be effective through a 
quality improvement project [12].
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