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Abstract:

Infection control is an important issue in the provision of dental care services since those who provide care are exposed to blood,
saliva, needles and aerosol. Therefore, it is of interest to determine the knowledge levels of university dental care staff regarding
infection control, their attitude towards it and their practices. The study found that many respondents had knowledge regarding
blood-borne viruses like HBV (77.2%), HIV (65.4%) and HCV (65.0%), but few had knowledge regarding tuberculosis (39.2%) and
COVID-19 (37.6%). The best practices for autoclaving were 56.7%, changing gloves for each patient 67.3% and combining hand
hygiene practices 55.5%. Thus, data shows the positive attitude and self-reported good practices, but knowledge gaps, respiratory
protection, aerosol control and perceived barriers exist.

Keywords: Dental infection control; infection prevention; cross-sectional survey; knowledge attitude practice (KAP); personal
protective equipment; sterilization

Background:
Infection control and prevention (IPC) is an important part of
dentistry. Dental procedures involve blood and saliva. Dental
procedures also involve spraying blood and tiny particles into
the air. [1] Dental procedures also involve the use of sharp
objects that can transmit infections [2] because many bacteria are
present in the mouth, dental procedures can irritate or transmit
infections to the workplace. Infection can be transmitted to staff
or to other patients or to staff through contaminated instruments
or surfaces [3]. Therefore, safety measures are needed each day
in the workplace [4]. Safety measures include hand washing,
proper use of PPE and proper use of needles, cleaning
instruments, sterilizing instruments, cleaning surfaces and
respiratory hygiene. In addition, IPC is not just important during
major outbreaks; it is also important on a daily basis because
even small risks can become major problems when added
together [5]. Needle pricks or cuts can spread hepatitis B,
hepatitis C and HIV [6]. Infections from droplets or airborne
germs have driven efforts to reduce the amount of spray or
increase ventilation [7]. Dental equipment has the potential for
creating airborne pathogens from saliva, plaque and nasal
secretions [8, 9]. The exact risks are unknown; however, the
message is clear that if proper cleaning and sterilizing measures
are not followed, infection will spread in the dental office. In
addition, it works best if used in layers [10]. This means that
equipment is cleaned, packaged, sterilized (using something like
an autoclave) and then stored in a way that stops the spread of
infection from reused equipment. It means that gloves, proper
masks, eye protection, handwashing before and after visiting the
patient, help prevent the spread from person to person. It means
that the clinic itself is clean between patients. This includes clean
chairs, sharps containers, good suction systems, a rubber dam if
necessary and clean air systems or HEPA filters if possible [11].
It means that the equipment is available, that the proper
procedures are followed and that these procedures are regularly

carried out by the staff as part of the clinic's policy [12]. In
practice, however, people do not always follow the rules. This is
because knowledge and practices differ by job type and type of
training. In addition, issues like time limits, complex procedures,
lack of equipment, or poor enforcement/training may mean that
the rules are not followed [13]. This means that having rules on
paper does not help unless regular training, monitoring and
improvement occur [14]. In a training environment where
interns and students work under a supervised environment, the
habits are good. In addition, problems occur if the IPC education
is not successful [15]. Therefore, it is of interest to examine the
dental staffs know, feel and do regarding infection control and
how these vary by job, experience and formal infection control
training, to identify where education and system support can
have the greatest impact.

Materials and Methods:

Study design and setting:

The study was a cross-sectional survey using questionnaires to
evaluate knowledge, attitudes and practices of infection control
among dental staff in Riyadh Elm university hospitals.

Study population and eligibility:

The study included dental students, interns and practicing
dentists/faculty members who are actively involved in patient
care. They were at different levels of clinical experience and
exposure to infection control guidelines.

Sampling and sample size:

Convenience sampling was used to recruit participants from the
above groups to provide a wide perspective. The aim was to
survey at least 150 participants to allow for meaningful statistical
analysis. The minimum required sample size was estimated
using the single-proportion (cross-sectional) formula:
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_ le—a/z p(l - p)
n=——g

Where Z;_,/, the standard normal deviate for the chosen
confidence level was, p was the anticipated proportion and
d was the absolute precision (margin of error). Using a
conservative assumption of p = 0.50 (maximizes sample size),
Z =196 for 95% confidence and d = 0.08, the required sample
size was:

_ (1.96)% x 0.50 x 0.50

=150.06 ~ 150
(0.08)2

Accordingly, the protocol specified surveying a minimum of 150
participants.

Data collection instrument and procedure:

The data was collected using a structured questionnaire that was
self-administered, based on infection control guidelines
provided by the CDC and WHO. The questionnaire was
designed to collect closed-ended data, including Likert scales,
on: (1) Demographics, (2) Knowledge of infection control steps,
(3) Attitudes toward infection control, (4) Infection control
practices and (5) Barriers to implementation of these practices.
The participants were given a link to Google Forms, which was
used to collect data and were given 10-15 minutes to complete it.

Study variables:

The questionnaire was designed to collect data on participant
role, experience, training status, knowledge of infection control
steps, attitudes toward infection control, infection control
practices and barriers to implementation of these practices.

Ethical considerations:

The ethical considerations included: informing participants of
the study, confidentiality of data and obtaining informed
consent before data collection. The study was approved by
Riyadh Elm University Institutional Review Board (IRB),
approval no: FUGRP/2025/441/1336/1234.

Statistical analysis:

The data was planned to be analyzed using SPSS statistical
software, where descriptive statistics would be used to compare
differences in knowledge and practices among various groups of
participants using chi-square tests and t-tests.

Results:

The study shows a predominantly female population (229/263,
87.1%), with males comprising 34/263 (12.9%). The largest role
categories are interns (92, 35.0%) and students (87, 33.1%),
followed by other staff (62, 23.6%) and faculty staff (22, 8.4%).
The level of experience is fairly evenly distributed, with the most
people having 1-3 years' experience (80, 30.4%). Most
participants have received formal infection control training (210,
79.8%). Most participants rate infection control as “very
important” (216, 82.1%), indicating a high level of perceived
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importance. Importantly, there is a high level of interest in
capacity-building, with 206 (78.3%) wanting more training. For
knowledge of transmissible infections, the top three selections
are Hepatitis B (203, 77.2%), then HIV (172, 65.4%) and Hepatitis
C (171, 65.0%). There is a lower level of awareness of
tuberculosis (103, 39.2%) and COVID-19 (99, 37.6%), indicating a
potential lack of awareness of some airborne/respiratory or
general transmission risks compared with blood-borne
pathogens. For sterilizing reusable instruments, autoclaving was
selected by 149 (56.7%), but many other less effective methods
were also selected (chemical disinfection 28.1%, alcohol-based
cleaning 8.4%, boiling water 6.8%). For gloves, 177 (67.3%)
correctly selected changing gloves for every new patient,
although some selected less frequently. For hand hygiene, 146
(55.5%) selected the correct combined method (“both A and B”),
indicating a moderate level of knowledge and scope for
improvement in key infection control concepts. In the Aerosol
Control section, the practices are mostly done. The most
commonly used practice is high-volume suction for 209 people
(79.5%). The next two practices are the use of a rubber dam for
175 people (66.5%) and the use of a HEPA filter for 133 people
(50.6%). However, 44 people (16.7%) did not use any of the
above practices. This is important because aerosols are generated
during dental procedures. In the Practices section, there is a
positive trend for the protective practices. PPE is always used by
204 people (77.6%), while surface disinfection is always done by
207 people (78.7%). However, sharps disposal is done with a
sharps container for 198 people (75.3%). There is a small
percentage of people who use dangerous or unclear practices.
The use of a mask is as follows: 161 people (61.2%) use a surgical
mask, while 37 people (14.1%) use an N95 mask. However, 22
people (8.4%) do not wear a mask. The barriers were largely
about time and training: time constraints (157; 59.7%) and lack of
training (154; 58.6%) are the most frequent. Resource and system
barriers also appear limited PPE (105; 39.9%), high cost (101;
384%) and lack of institutional enforcement (80; 30.4%)
indicating that improving practice may require both training and
strong institutional support (supply, policy enforcement and
workflow). Table 1 shows that formal infection control training
is associated with improved overall awareness of infection.
There was a higher rate of trainees identifying all 5
communicable infections (27.6% vs 13.2%; x?=3.981, df=1,
p=0.046). For the remaining items of knowledge, trainees tended
to be more correct about autoclaving being the “best” method of
sterilization (59.5% vs 45.3%), although this was not statistically
significant (x?=2.939, p=0.0865). Differences for changing gloves
for every new patient (69.0% vs 60.4%, p=0.299), hand hygiene
“Both A and B” (56.2% vs 52.8%, p=0.7755) and high knowledge
(score =23) (33.8% vs 28.3%, p=0.5486) were not statistically
significant, indicating that training only improved overall
infection awareness rather than each item individually. Practice
indicators tended towards the trained group (Table 2), with the
strongest and statistically significant association found for
always performing surface disinfection (82.4% vs 64.2%;
Xx?=7.339, df=1, p=0.0067). Other practice rates tended towards
significance but were not statistically significant, including
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always wearing PPE (80.0% vs 67.9%, p=0.0893) and N95 being
the primary mask type (lower in trained: 11.9% vs 22.6%,
p=0.0738). The binary outcome “any face mask used”
approached significance on x? (p=0.0796) but was significant on
Fisher's exact test (Fisher p=0.0481) with Fisher OR=3.54,
indicating that trained individuals had higher odds of using a
mask (vs “no mask”) when tested exactly. No interesting
associations were found for sharps container use (p=0.6176), use
of 22 aerosol reduction strategies (p=0.7873), or reporting no
aerosol reduction strategies (p=0.2782). Table 3 reveals strong
gender differences in several important infection control
practices. Females were much more likely than males to always
wear PPE (81.2% vs 52.9%; x?=12.031, DF=1, p=0.0005), always
perform surface disinfection (82.1% vs 55.9%; x?=10.625,
p=0.0011), use a sharps container (77.7% vs 58.8%; x*=4.716,
p=0.0299) and use =2 aerosol reduction strategies (65.1% vs
38.2%; x?=7.911, p=0.0049). Males were more likely to use N95 as
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the primary mask (26.5% vs 12.2%; x?=3.860, p=0.0495; Fisher
p=0.0347, OR=2.58). Use of any face mask and no aerosol
reduction strategies did not differ much by gender (p=0.3224
and p=0.9262). Most outcomes did not differ much by experience
level (Table 4), with small effect sizes (Cramér’s V ~ 0.09-0.17).
High knowledge (score 23) increased with experience (25.0% in
<1 year to 40.9% in 4-6 years), but this was not significant
(x*>=3.860, df=3, p=0.2770, V=0.121). High practice (score >4) also
increased with experience (up to 73.6% in >6 years), but this was
also not significant (p=0.3296, V=0.114). In the Aerosol Control
section, the practices are mostly done. The most commonly used
practice is high-volume suction for 209 people (79.5%). The next
two practices are the use of a rubber dam for 175 people (66.5%)
and the use of a HEPA filter for 133 people (50.6%). However, 44
people (16.7%) did not use any of the above practices. This is
important because aerosols are generated during dental
procedures.

Table 1: Formal training vs knowledge outcomes (x?, DF, p-value; Outcome coded as Yes/No; “Yes” indicates correct/high)

Outcome Trained Yes n/N (%)  Untrained Yes n/N (%)  x? df  p-value
All 5 infections identified (Yes) 58/210 (27.6%) 7/53 (13.2%) 3981 1 0.0460
Autoclaving selected (Yes) 125/210 (59.5%) 24/53 (45.3%) 2939 1 0.0865
Gloves changed every new patient (Yes)  145/210 (69.0%) 32/53 (60.4%) 1.078 1 0.2990
Hand hygiene = Both A and B (Yes) 118/210 (56.2%) 28/53 (52.8%) 0.081 1 0.7755
Knowledge score 23 (High knowledge) 71/210 (33.8%) 15/53 (28.3%) 0360 1 0.5486
Table 2: Formal training vs practice indicators (x?, DF, p-value; Fisher where needed)
Qutcome Trained Yes n/N (%)  Untrained Yes n/N (%)  x? df p-value Fisher p  Fisher OR
PPE worn always 168/210 (80.0%) 36/53 (67.9%) 2886 1 0.0893
NO95 respirator used (primary mask) 25/210 (11.9%) 12/53 (22.6%) 319 1 0.0738
Any face mask used (not "No mask") 204/210 (97.1%) 48/53 (90.6%) 3.074 1 0.0796 0.0481 3.54
Sharps container used 160/210 (76.2%) 38/53 (71.7%) 0249 1 0.6176
Surface disinfection always 173/210 (82.4%) 34/53 (64.2%) 7339 1 0.0067
22 aerosol-reduction measures 128/210 (61.0%) 34/53 (64.2%) 0.073 1 0.7873
Reports "No specific measures" (aerosol)  32/210 (15.2%) 12/53 (22.6%) 1176 1 0.2782
Table 3: Gender vs practice indicators (x?, DF, p-value; Fisher where needed)
Outcome Female Yes n/N (%) Male Yes n/N (%) X2 df  p-value Fisher p Fisher OR
PPE worn always 186/229 (81.2%) 18/34 (52.9%) 12.031 1 0.0005
NO95 respirator used (primary mask) 28/229 (12.2%) 9/34 (26.5%) 3.860 1 0.0495 0.0347 2.58
Any face mask used (not "No mask") 221/229 (96.5%) 31/34 (91.2%) 0.979 1 0.3224 0.1574 0.37
Sharps container used 178/229 (77.7%) 20/34 (58.8%) 4.716 1 0.0299
Surface disinfection always 188/229 (82.1%) 19/34 (55.9%) 10.625 1 0.0011
22 aerosol-reduction measures 149/229 (65.1%) 13/34 (38.2%) 7.911 1 0.0049
Reports "No specific measures" (aerosol) 39/229 (17.0%) 5/34 (14.7%) 0.009 1 0.9262
Table 4: Experience vs key outcomes (all experience categories; x2/df/p + Cramér’s V)
Outcome Less than 1 1-3years 4-6 years More than 6 x? df p- Cramer's
year years value \%
Knowledge score 23 (High 16/64 (25.0%) 25/80 27/66 18/53 (34.0%) 3.860 3 0.2770 0.121
knowledge) (31.2%) (40.9%)
Practice score 24 (High practice) 38/64 (59.4%) 50/80 46/66 39/53 (73.6%) 3433 3 0.3296 0.114
(62.5%) (69.7%)
PPE worn always 47/64 (73.4%) 62/80 56/66 39/53 (73.6%) 3121 3 0.3733 0.109
(77.5%) (84.8%)
Surface disinfection always 43/64 (67.2%) 64/80 56/66 44/53 (83.0%) 7221 3 0.0652 0.166
(80.0%) (84.8%)
Sharps container used 48/64 (75.0%) 59/80 47/66 44/53 (83.0%) 23% 3 0.4943 0.095
(73.8%) (71.2%)
>2 aerosol-reduction measures 40/64 (62.5%) 49/80 48/66 25/53 (47.2%) 8.146 3 0.0431 0.176
(61.3%) (72.7%)

Discussion:
The results show that there is a strong culture of infection
control and that training is required [16, 17]. The ability of

individuals for some of these areas could be limited by real-
world constraints and individuals” capabilities [18, 19]. More is
known about blood-borne pathogens than respiratory
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pathogens, but training is required on respiratory pathogens,
including aerosols and ventilation [20, 21]. Training is required
for effective infection control practices, including infection
identification and surface disinfection. Training is not sufficient
without practice and reinforcement of good infection control
practices. Differences exist between genders and between those
with varying experiences, so training needs to be tailored for
each group [22]. More information is required on aerosol
reduction and respiratory protection policies [23]. To improve
future quality, training material needs to be increased, including
chairside practices, routine practices (surface disinfection, sharps
disposal, PPE), training on aerosol control and masks for
selection. The ongoing monitoring of actual compliance, not just
self-reported practices, is also required [24]. The people in this
dental hospital generally have a positive perception of infection
control practices. They reported that they wear PPE, dispose of
sharps correctly and clean surfaces regularly. This is consistent
with other studies in Saudi Arabia and other parts of the world,
where people are generally satisfied with infection control but
not always good at practicing it, including during the COVID-19
pandemic. There was a need for training, indicating a desire for
improving good infection control practices among staff and
students. However, even with the right attitude, there were
some knowledge and performance gaps that were not optimal.
People knew more about blood-borne infections than respiratory
infections [25]. People's responses to important questions were
just average. This indicates that people may know the rules, but
they do not know everything about all the infection risks. The
training helped people become more aware of infections in
general [26]. People also became more aware of cleaning
surfaces. This indicates that training is important. However,
training is not enough to solve all the problems without practice
in the workplace. Aerosol procedures were a priority. Many
procedures involved suction and the use of a rubber dam.
However, many procedures did not follow the exact procedures
to avoid aerosol infections [27]. Also, people did not wear
respirators. To avoid SARS-CoV-2 infection of the lungs, it is
important to use the right procedures and practice consistently.
This is difficult to do because time is short, knowledge is
incomplete and resources are scarce. The experience of the
research team with the difficulty of time, knowledge gaps and
scarce resources is the experience that infection control research
typically encounters [28]. There is a need for help beyond
knowledge. There are new procedures that may help people
follow the rules. The new procedures may include monitoring
people's responses with the help of new technologies. However,
new procedures must be tested in the local context. Knowledge
is also specific to germs that are being dealt with [29]. More was
known about blood-borne germs (HBV, HCV, HIV) than
tuberculosis and COVID-19. This could be due to the focus on
blood-borne germs in dental safety and education. But germs
that remain in the treatment area, causing infection through the
environment, also need regular cleaning of surfaces. Research
was done on tuberculosis infection control in Riyadh’s primary
care settings, showing that despite rules, gaps exist in
knowledge and practice, emphasizing the need for ongoing
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education and support. COVID-19 is also a recent example of a
respiratory germ, especially for individuals who have health
issues, where infections can be of a higher severity [30].
Dentistry is a field that also produces aerosols; therefore,
changes are necessary. There are also differences in terms of
knowledge, attitudes and practices related to changes in dental
infection control, which need strict compliance through
information, education and matching recommendations with
what is feasible in the dental setting [31]. The positive attitudes,
strong interest in training and ongoing issues related to aerosols
and some areas of knowledge suggest that future changes
should be well planned and supported by the system, increasing
awareness of respiratory pathogens, methods of reducing
aerosols, implementation, access and competency in training
programs for students and dental professionals. The study is
cross-sectional; therefore, we cannot establish cause-and-effect
relationships between training, experience, gender and infection
control outcomes. The study could be biased by recollection of
information or a desire to present a good image. The study was
conducted in one academic institution, which may not be
representative of other settings or even workplaces. Some of the
variables were also based on categorical responses, such as
multiple-choice questions that were not independently
validated.

Conclusion:

We show a positive and steady attitude toward infection control,
good self-reported adherence to infection control practices, but a
deficit of knowledge and usage related to aerosols and
respiratory infection control, which are important areas of
infection control in dentistry. The relationship between training,
gender and experience also highlighted some uneven
performance in infection control practices, indicating that
education is needed to improve performance in infection control
practices.
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