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Ab s t r ac t
Aim: The study sought to evaluate the knowledge, attitude, and practice of infection control among dental healthcare personnel (DHCP) in 
dental settings, with updated guidelines and recommendations regarding the coronavirus disease (COVID-19) pandemic. 
Materials and methods: This was an observational cross-sectional study. A self-administrative online survey consisting of 45 close-ended 
statements was prepared, validated, and revised by an expert panel, and pilot tested with a convenience sample. The survey comprised four 
parts covering the following aspects: demographic data, infection control facilities in the dental office, knowledge of infection control measures, 
and attitude toward infection control. Data were collected, analyzed, and presented as frequencies and percentages or means and standard 
deviations, when applicable. The independent t-test or analysis of variance (ANOVA), as appropriate, were used for differences in knowledge 
and attitude scores between the groups, with the significance level of p-value < 0.05.
Results: Out of 176 participants, 54 (30.7%) were men, and 122 (69.3%) were women. A total of 143 participants were dental practitioners 
(81.3%), and more than half [94 (53.4%)] were from governmental universities, followed by those from government dental clinics [44 (25%)]. 
In general, most participants acknowledged the infection control facilities in their dental offices. Dental assistants, respondents working in 
private universities, and respondents working in the eastern region showed better knowledge than their counterparts (p < 0.05). However, no 
significant differences were noticed between the different groups concerning attitude toward infection control (p > 0.05).
Conclusion: The participants exhibited acceptable knowledge and attitude, with respondents from private universities and dental assistance 
attaining better knowledge scores. More infection control programs and training courses should be implemented in dental settings. 
Keywords: Attitude, Compliance, Coronavirus disease, Dental knowledge, Dental students, Infection control.
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Cl i n i c a l  Si g n i f i c a n c e
In clinical practice, the DHCP are highly exposed to infectious 
diseases, including COVID-19. Therefore, knowledge regarding 
infection control measures and their practice are important to avoid 
the risk of infection transmission.

In t r o u d c t i o n
Oral health care is essential for our general health. Occasionally, 
oro-dental examination can reveal signs and symptoms of certain 
conditions or systemic diseases. The DHCP must possess knowledge 
and skills to deal with noninfectious or infectious patients to prevent 
or reduce cross-contamination in dental settings. The oral cavity 
hosts a number of pathogenic microorganisms that can cause 
severe infections and diseases.1,2 Hence, dental healthcare providers 
must maintain proper cleanliness in their practice, with a particular 
focus on infection control and prevention measures. 

The World Health Organization (WHO) defines the Infection 
Prevention and Control (IPC) as “a scientific approach and practical 
solution that aims to prevent the harm caused by infection to 
patients and health workers.” The IPC is at a remarkable position 
in the patient safety and quality universal health coverage 
given its relevance to both health workers and patients at every 
healthcare encounter.3 In dental practice, the patient and the 
dentist face a high chance of exposure to infection either through 
direct or indirect contact between them; needle injury, which 
is caused by insufficient sterilized equipment, is an example of 

exposure involving contaminated supply and the most common 
injury in dental clinics.4 In addition, air-borne pathogens can 
cause respiratory tract diseases, such as pneumonia caused by 
Streptococcus or tuberculosis (TB). Cross-infection control in dental 
settings is a critical issue that should be practiced daily by following 
the recommendations and guidelines provided by “Centers for 
Disease Control and Prevention (CDC)” and recommendations of 
“Occupational Safety and Health Administration.”

In December 2019, new viral infection (COVID-19) caused by 
coronavirus “severe acute respiratory syndrome coronavirus 2 virus” 
spread in Wuhan, China. The WHO has recently classified COVID-19 
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as a global pandemic. The pathogen involved is responsible for 
symptoms of acute infection of the respiratory tract and can spread 
quickly via air (breathing).5 It is well-known that dental procedures 
can generate a huge number of droplets and aerosols. However, the 
standard protective measures practiced in the daily clinical work are 
not effective in preventing the spread of COVID-19, especially when 
patients are in incubation period or when clinical symptoms are 
absent in the patient. Although COVID-19 patients are identified or 
suspected, dental health professionals still potentially face the high 
risk of exposure during aerosol-generating procedures, particularly 
during face-to-face contact with patients. Notably, infection control 
can be achieved by standard guidelines to reduce the risk of 
exposure to COVID-19.6 Implementation of universal precautions in 
dental surgeries effectively prevents microbial pollution and cross-
contamination. This practice is strongly supported by organizations, 
such as the WHO, CDC, and American Dental Association (ADA). 
Furthermore, following the universal precautions, the careful 
prescreening of patients and the additional preventive measures 
are necessary before dental treatment.7,8 Improvement of infection 
controls in the last centuries has been remarkable due to evidence-
based guidelines for reducing healthcare worker-associated 
infections and antimicrobial resistance.9,10 

A study by Goriuc et al.11 explain the new guidelines that most 
dental clinic perform such as patient screening and temperature 
control, air purification, hand sanitizing, and the use of protective 
equipment and physical barriers, but not all the countries follow 
these guidelines. It depends on the number of affected cases in 
their region; if it increases, they will go to follow the emergency plan 
that very stick to the guidelines. For example, in the Kingdom Saudi 
Arabia (KSA), during the pandemic, persons cannot go to work or 
any place without app that shows if you have got contacted with 
affected person or not. Since we still living in the pandemic, even 
though we are living in stable conditions, we need continuous 
education about the infection control in dental office.

With the current recurrence of COVID-19, recommendations 
toward the IPC are highly emphasized to prevent the spread of 
the disease.12–15 Studies related to the IPC in dental settings after 
the COVID-19 pandemic are lacking. The current study aimed to 
assess the knowledge, attitude, and practice of infection control 
among the DHCP in dental settings, with updated guidelines 
and recommendations concerning the COVID-19 pandemic. The 
study focused on answering the following statements/questions: 
What are the facilities provided in dental settings? What chart is 
used for documentation of routine checkups and reporting of 
accidental injury in dental settings? To what extent are the DHCP 
practicing guidelines and regulations to prevent infectious diseases, 
particularly during the COVID-19 pandemic?

Mat e r i a l s a n d Me t h o d s
An observational cross-sectional study was conducted among 
the DHCP and completed in November 2022. Before commencing 
the study, an ethical approval was obtained from the Institutional 
Review Board (IRB), Riyadh Elm University (SRS/2020/26/204/199). 
The survey was designed to obtain information about infection 
(facilities) in dental office and knowledge and attitude toward 
the DHCP. Inclusion criteria included dentists, dental hygienists, 
dental assistants, dental laboratory technicians (in-office), students, 
and trainees, all are termed as oral healthcare personnel (DHCP). 
However, medical professionals who were not involved in providing 
dental care, such as doctors, nurses, radiologists, laboratory 

technicians, and scientists as well as dental students not yet enter 
the clinic were excluded. Participants from students who start 
practicing in the clinic and dentist practitioners were classified in the 
same category because we are looking in general aspect who have 
good knowledge regarding the guidelines of COVID-19 in dental 
settings at that time and how they perform these in the dental clinic. 
The questionnaire was distributed through links designed in Google 
Forms, and data protection and anonymity were guaranteed. 
The option “Show link to submit another response” was disabled 
to make the Google Form more reliable. The questionnaire was 
self-administered in English-language and consisted of 45 close-
ended statements. The statements were obtained and modified 
based on the general guidelines for infection control of the CDC 
and recommendations of the Occupational Safety And Health 
Administration (OSAH) . The survey comprised four parts covering 
the following aspects: 5 demographic questions (the first section), 
10 questions assessing infection control facilities in dental offices 
(the second section), 16 questions investigating the knowledge of 
infection control measures (the third section), and 14 questions 
about attitude toward infection control in the dental office (the 
fourth section). The questionnaire was validated and revised by 
an expert panel in the field of health, who corrected and modified 
several statements with a type of face validity. The questionnaire 
was then pilot tested among 41 participants to explore the clarity 
of questions, completeness of response options, the suitability of 
time required to complete the questionnaire, and the feasibility 
of data collection technique. The sample of the pilot study was 
excluded in the final results. 

The internal consistency of questionnaire items was tested 
using Cronbach’s α and considered acceptable if the α value was 
≥70%. The collected data were then analyzed and presented in 
frequencies and percentages (for categorical variables) or means 
and standard deviations (for continuous variables). Differences 
between knowledge and attitude scores among groups were 
tested using independent t-test and the ANOVA, as appropriate. 
A p-value < 0.05 was considered significant for all tests. 

Re s u lts
A total of 176 DHCP participated in this study, of which 54 (30.7%) 
were men, and 122 (69.3%) were women. Most participants were 
dental practitioners (143 [81.3%]), whereas dental assistants 
accounted for 18.8% (33). More than half of the participants were 
from public universities (53.4%), followed by those from public 
dental clinics (25%). Table 1 provides additional details regarding 
the participants.

Table 2 shows the acknowledgment and availability of infection 
control facilities in the dental setting. The results revealed that more 
than half of the participants (n = 105; 59.7%) noticed the availability 
of infection control units in their dental clinics. Almost two-thirds 
(67.6%) of the dental team constantly use personal protective 
equipment, 28.4% reported occasionally using it, and 1.1% never do. 
A total of 9.1% of the participants never had biohazardous waste for 
discharged teeth and contaminated blood in their clinics. Moreover, 
16.5% of the participants never had a chart diagram for sharp 
injuries in their unit, whereas 19.3% reported occasionally having it. 
Meanwhile, 90.9% of the respondents exhibited and acknowledged 
the availability of containers for sharp objects in their dental unit.

Table 3 compares the knowledge of infection control 
measures among the dental team. The mean knowledge scores 
between genders and age-groups were not statistically significant 
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(p > 0.05). However, dental assistants were more knowledgeable 
than dental practitioners (p < 0.001). Respondents who worked 
in  private universities were notably well-informed compared 
with their counterparts (p < 0.05). Almost equal mean attitude 
scores were noticed among all groups, with no significant 
differences (Fig. 1).

Di s c u s s i o n

As infectious diseases rapidly spread worldwide, e.g.,  COVID-19, 
healthcare practitioners are expected to possess sufficient 

knowledge and attitude to prevent and control such conditions. 
Dental healthcare practitioners come into close contact with other 
people most of the time and therefore have a high chance of being 
exposed to respiratory droplets and/or aerosols, which are the 
primary transmission route of COVID-19. This study was conducted 
to evaluate the knowledge of the DHCP regarding the management 
of infectious diseases in the dental setting in the era of COVID-19. 
Our results showed overall good knowledge and attitude toward 
infection control measures, whereas a fair result was obtained for 
the acknowledgment of infection control facilities, which indicates 
the need for improvement. The lack of knowledge can be due to 

Table 1: Demographic variables of the study participants 

Variables n %

Gander

    Male 54 30.7

    Female 122 69.3

Age

    20–35 153 86.9

    Above 36 23 13.1

Professional status

    Dental practitioner 143 81.3

    Dental assistant 33 18.8

Area of work

    Public university 94 53.4

    Private university 27 15.3

    Public dental clinic 44 25

    Private dental clinic 11 6.3

Table 2: Responses to the acknowledgement of the infection control facilities in the dental office

Questions Always Occasionally Never I don’t know

The infection control unit available in my dental clinic when need 
guidance and consultations unit

105
59.7%

44
25.0%

5
2.8%

22
12.5%

Sterilizers center unit work sufficiently in my dental clinic  127
72.2%

40
22.7%

5
2.8%

4
2.3%

Sterile hand soup and hand disinfection for hand cleaning are 
available in my dental clinic 

152
86.4%

19
10.8%

2
1.1%

2
1.1%

Personal Protective Equipment (PPE) its available in my dental unit   119
67.6%

50
28.4%

6
3.4%

1
0.6%

Sharp hazard containers are available in my dental unit  160
90.9%

14
8.0%

0
0.0%

2
1.1%

Biohazardous waste for discharged teeth and blood contaminated is 
available in my dental unit 

120
68.2%

25
14.2%

16
9.1%

15
8.5%

Chat on universal and standard precaution measures is displayed in my unit 97
55.1%

35
19.9%

14
8.0%

28
15.9%

Chart diagram for sharp injuries is displayed in my unit 86
48.9%

34
19.3%

29
16.5%

26
14.8%

Goggles and face shield are available whenever I need them 26
14.8%

11
6.3%

3
1.7%

1
0.6%

Table 3: Comparison of mean knowledge scores among different groups 

Variables Mean SD p

Gender

  Male 1.94 4.21
0.176

  Female 3.08 5.13

Age

  20–35 2.58 4.80
0.265

  Above 36 3.78 5.38

Professional status

  Dental practitioner 2.03 4.28
<0.001

  Dental assistant 5.79 6.12

Area of work

  Government university 2.57 4.73a

<0.001
  Private university 6.07 6.04b

  Government dental clinic 1.14 3.32a

  Private dental clinic 2.27 5.06ab 

Different superscript letters refer to significant difference at p-value < 0.05
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Fig. 1: Comparison of mean attitude scores among different group

insufficient teaching courses in colleges or weak supervision and 
observations. The study of Alharbi et al.16 regarding knowledge, 
attitude, and compliance to infection control guidelines by students 
and faculty members revealed the lack of knowledge in basic 
infection control standards. Furthermore, Assiri et al.17 showed 
a similar result among dental students. Both studies assured the 
importance of additional training and educational intervention 
regarding infection control. Private universities showed the most 
positive results with excellent knowledge and positive attitude 
toward infection control measures. This finding can be due to the 
emphasis on policies and guidelines of infection control by private 
universities as a teaching institute. Public dental clinics showed 
poor mean scores on knowledge of infection control measures, 
which can be due to the disregard for the need for strict protocols 
and guidelines toward infection control or the lack of awareness of 
their importance. Respondents aged above 36 years old showed 
slightly higher mean knowledge scores than younger respondents, 
and this result may be attributed to their years of clinical experience 
and degree. 

Another study conducted at King Saud University among dental 
faculty members and students revealed acceptable attitude and 
compliance levels; specifically, faculty members showed higher 
attitude scores, students exhibited a higher compliance, whereas 
a fair knowledge level was observed in both groups.18 Our study 
revealed that private universities exhibited excellent knowledge 
compared with public universities. A study conducted on cross-
infection control procedures implemented by Turkish dentists 
concluded their relatively weak knowledge on the matter.19 

According to a recent study in Wuhan, China, the DHCP must 
constantly be aware of infectious threats that challenge the current 
infection control regimen, especially in dental practices and schools 
of dental medicine.20 Another study in Italy stated that the DHCP can 
play an essential role in stopping the transmission chain if they are 
fully aware of infectious diseases and their modes of transmission.5 
Cross-contamination occurs in multiple ways, including direct, 

indirect, through droplets generated from dental procedures, and 
air-borne transmission (Fig. 2). Direct transmission can occur with 
saliva and blood as major vectors. By contrast, indirect transmission 
“is associated with accidental punctures made by contaminated 
needles or injuries by sharp instruments, such as the tip of explorers 
or scalers.” The spraying of hand-pieces in the dental unit can result 
in droplet infection. However, air-borne transmission, such as that 
of TB, “is different from droplet transmission because it refers to 
the presence of microbes within droplet nuclei, which are generally 
include particles <5 µm in diameter and can remain in the air for 
long periods and be transmitted to others over distances greater 
than 1 m.”

During the COVID-19 pandemic, the ADA suggested that “all 
elective dental procedures be deferred and only patients with 
true dental emergencies be treated.”21 Several published reports 
have segregated dental healthcare workers based on their level of 
qualification while assessing their knowledge of viral infections, 
such as COVID-19.16 Quadri et al. concluded that the DHCP in 
Saudi Arabia have appropriate basic information on COVID-19.9 
The current study aimed to obtain updated information for the 
assessment of knowledge level of the dental team and their clinical 
skills and management of infectious diseases in dental settings in 
a wider-scale multicenter area, identify existing gaps, and set ideal 
measures to address training deficiencies with updated guidelines 
and recommendations regarding the COVID-19 pandemic in the 
Kingdom of Saudi Arabia. Our study showed that institutes in 
specific regions must acknowledge infection control facilities, 
enhance their knowledge, and show an excellent attitude toward 
infection control measures. 

The WHO is working continuously to update the IPC guidelines. 
The most recent update was on December 22, 2021, and the WHO 
has a page dedicated to a section called “Coronavirus Disease 
(COVID-19).” All updated guidelines and recent studies related to 
today’s registration for COVID-19 were posted in that section (Fig. 
3). The Recent Local Protocols in KSA include the updated COVID-
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Fig. 2: Modes of disease transmission in dental settings (adapted from Miller 2018)

Fig. 3: CDC and ADA recommendations for infection control related to COVID-19

19 guidelines by the Ministry of Health (MOH)-approved scientific 
instruction manuals and guidelines for dental healthcare workers 
on how to deal with COVID-19 patients, given that the guidelines 
are updated on a continuous basis and the last updated was 
on December 14, 2022 under document file (dental emergency 
protocol during COVID-19 pandemic 2022). Detailed description 
of patient category treatments used by MOH in dental settings are 
shown in Flowchart 1.

In situations in which keeping a distance from COVID-19 
patients or taking care of persons with COVID-19 is inevitable, 
the current protocol suggested by the CDC20 is “to use as many 
prevention strategies as you can, such as practicing hand hygiene, 
consistently and correctly wearing a high-quality mask, improving 

ventilation, and keeping your distance, when possible, from the 
person who is sick or who tested positive.” The study’s limitation 
was that the sample size was insufficient for generalization. 
Therefore, future studies involving larger sample sizes are highly 
recommended.

Co n c lu s i o n
Within the limitation of this study, the knowledge and attitude 
observed among the participants were generally acceptable. 
However, more training programs on infection control measures 
should be implemented to achieve the required knowledge for 
better health and infection prevention.
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