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INTRODUCTION 

Infection is one of the most crucial problems in 
health care services worldwide. Diagnostic, clinical, 
and surgical interventions are known to be one of the 
most important significant causes of mortality and 

morbidity (1). Cross-infection can be defined simply 
as the transmission of infectious agents within a 
clinical setting between patients and staff (2).

Dental health personnel (DHP), including dental 
students, are at high risk of exposure to cross-borne 
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ABSTRACT
Purpose: This study aimed to evaluate knowledge, attitude, and practice regarding the 

recommended infection control measures among postgraduate students in several dental schools. 

Subjects & methods: A cross sectional study was conducted among a group of postgraduate 
students at Cairo University using a self-administered questionnaire to evaluate their level of 
knowledge, attitude, and practice regarding infection control measures. 

Results: The response rate was 96%. Interesting areas were: Only 40% of the sample could 
describe the proper method of hand washing. Moving around while wearing face masks and 
protective gowns was reported by 32% and 28% of the sample, respectively. Data also showed that 
only 48% of the students had been vaccinated with the required vaccines. Unfortunately, only 24% 
of the sample displayed correct knowledge about the infections with the highest risk of transmission 
in the dental setting, whereas 90% knew how to handle an accidental needle prick. The overall 
data showed that the mean knowledge was 63.72%, attitude was 50.52% and practice was 60.42%. 
Knowledge scores ranged from 6-12/14; attitude scores were from 3-11/11 and finally practice 
scores from 2-9/10. 

Conclusions: This study revealed inadequate levels of knowledge, attitude, and practices 
toward infection control and that more training in both educational and practical fields is highly 
recommended.
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pathogens, such as hepatitis B virus (HBV) and 
hepatitis C virus (HCV), as well as other oral cavity 
and the upper respiratory tract viruses and bacteria 
that harbor the oral cavity and the upper respiratory 
tract such as influenza virus, Mycobacterium 
tuberculosis, and type 1 herpes simplex virus, via 
different routes either directly with blood or oral 
fluids or indirectly with contaminated instruments 
or surrounding surfaces (3-6).

Accidental exposure to infections in dental 
settings can be avoided using safety measures and 
implementing infection control guidelines (6-7). 
Infection control is defined as “measures practiced 
by health care workers to minimize the risks of 
transmission of infectious agents between patients 
and clinicians (e.g. proper hand hygiene, use of 
personal protective equipment such as masks, eye-
protectors and gowns). Infection control measures 
include contact, droplet and airborne precautions, in 
addition to vaccination and adequate post-exposure 
management based on the method of transmission 
of an infectious agent (8).      

Because most patients carrying infectious 
diseases are unaware of their condition and cannot 
be clinically detected (9), implementing standard 
universal precautions in dental schools, in addition 
to vaccination against common infectious agents, 
proper hand hygiene, and personal protective 
equipment, is an appropriate way of managing cross 
infection regardless of the patient’s infection status. 
Dental institutions are responsible for providing 
effective infection control measures, adequate 
training of dental students to protect patients, and 
maintaining a healthy working environment (12). The 
guidelines for infection control in dental settings 
of the Center for Disease Control and Prevention 
(CDC) were revised and updated in 2003, comprising 
standard precautions aimed at establishing a safe 
working environment and preventing the possible 
transmission of infections between DHP and their 
patients (13). Unfortunately, there have been several 
misbehaviors in this regard in various universities, 
hospitals, and offices.  One of the shortcomings in 

this field is the lack of evaluation of infection control 
in universities. Improving the level of knowledge, 
attitude, and compliance of healthcare workers is 
therefore necessary in order to achieve standard 
universal infection management steps (14).

The three main elements that make up the 
intricate structure of life are knowledge, attitude, 
and practice. Knowledge is described as information 
that can be obtained through a variety of means, 
such as reading, experience and understanding. 
Moreover, it is the basic criterion that makes it 
possible to distinguish between right and wrong. 
Attitude, on the other hand, refers to the way, 
the feeling or the location, the person or object, 
tendency, or orientation, especially of the mind. 
While practice represents the rules and knowledge 
that are translated into action. As a consequence, the 
right knowledge, positive attitude, and constructive 
practice are also essential to guide health care 
professionals in the treatment and service of their 
patients (15).

DHPs compliance with the CDC guidelines has 
been previously studied in different parts of the 
world and it indicates the presence of gaps between 
dentists’ knowledge (16). Moreover, several studies 
worldwide have examined the awareness and 
attitudes of undergraduate dental students about 
infection control measures, reported lack of practice 
with infection control guidelines, and suggested 
the need to improve knowledge and attitudes 
about infection control (6-7,17-18). To the best of our 
knowledge, few studies were conducted to assess 
knowledge, attitude, and practices among dental 
students about infection control measures. So, the 
aim was to evaluate knowledge-attitude-practice 
(KAP) levels-regarding infection control measures 
in a group of Egyptian postgraduate students. 

SUBJECTS AND METHODS

A cross-sectional study was conducted on 50 
postgraduate students at Faculty of Dentistry, 
Cairo University. Participation in the study was 
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entirely voluntary. They were informed that their 
answers would be anonymous and confidential. 
A questionnaire consisting of 35 questions, was 
designed to obtain information on the knowledge, 
attitude, and practice infection control among the 
studied sample.  23 close-ended and 12 open ended 
questions were included in the questionnaire and 
were self- administered to the participants during 
their clinical sessions (5-6,8,12,19).

The questionnaire was designed to assess 
Knowledge, Attitude, and Practice (KAP) levels 
in the most important areas of infection control 
measures such as handwashing, the use of personal 
protective equipment (PPE), disinfection of surfaces 
and impressions, and instrument sterilization with 
a focus on hand pieces, burs, and endodontic files. 
The questionnaire also examined the KAP levels 
of dealing with accidental needle prick as well 
as vaccination and infectious agents frequently 
encountered in dental settings. 

The data was tabulated and inserted into 
Microsoft excel 2010 and analyzed using the SPSS 
software 16.0. The descriptive analysis of the 
responses was carried out and the findings were 
expressed in the form of percentages and analyzed 
to detect levels of KAP in different areas of infection 
control measures. Upon analyzing the responses, 
any percentage below 50% was considered poor 
regarding knowledge, attitude, and practice.

RESULTS

A total of 50 postgraduate students participated 
in the current study. The response rate was 96% (48 
out of 50).  There were 14 questions on the assess-
ment of knowledge, 11 questions on the assessment 
of attitude, and 10 questions to assess infection con-
trol practice of the respondents. Each participant’s 
response was assessed on the three parameters 
(KAP) and the overall mean KAP percentages for 
the studied sample are shown in (Table 1).

TABLE (1) Mean percentages of Knowledge, 
attitude, and practice for the questionnaire. 

Variable Mean

Knowledge 63.72%

Attitude 50.52%

Practice 60.42%

The range of each parameter (KAP) was evaluated 
for the sample being studied to display the minimum, 
and maximum scored results for the studied sample. 
Knowledge scores ranged from 6-12/14; attitude 
scores were from 3-11/11 and finally practice scores 
from 2-9/10. The questionnaire was structured to 
assess the KAP levels in the main areas of infection 
control as follows:

A- KAP levels of handwashing:

The levels of knowledge in this area were quite 
high, with (100%) of the participants responding 
correctly and being aware of the effectiveness of 
handwashing as a main step in all infection control 
measures. The attitude parameter was acceptable, 
with an 82% level assessed in the sample, but the 
practice levels were not as good.

The following (Table 2) summarizes the results 
of handwashing.

TABLE (2) Mean percentages for Knowledge, 
Attitude and Practice for Handwashing

Knowledge 100%

Attitude 82%

Practice 40%

B. Sterilization and disinfection KAP Levels:

The questionnaire focused on sterilization 
fundamentals, including the concept of disinfection 
and the commonly used agents, the temperature 
and time required for effective sterilization, and 
sterilization of the handpiece, burs, surfaces, and 
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impressions. The attitude as well as the practices 
were evaluated by scoring the correct answers for 
the studied sample and the following (Table 3) 
summarizes the results.

TABLE (3) Mean Percentages of Knowledge, 
Attitude and Practice for Sterilization and 
Disinfection

Knowledge 61.6%

Attitude 74%

Practice 68.6%

C- Personal Protective Equipment

The questionnaire assessed the levels of 
knowledge, attitude, and practice in that critical area 
by asking questions about glove types, how often 
they should be changed, the importance of goggles 
and infection transmission through the retina, the 
attitude of walking around wearing protective 
clothing, and when masks, gloves, and gowns 
should be changed.

Extremely poor attitude levels were scored in 
this area (34%). The levels of the KAP in this area 
can be summarized in the following (Table 4).

TABLE (4) Mean Percentages of Knowledge, Atti-
tude and Practice of Personal Protective 
Equipment

Knowledge 76.5%

Attitude 34 %

Practice 66%

D- KAP levels of vaccination and infective agents

The results of the questionnaire assessed the 
levels of awareness, attitude, and practices of the 
postgraduate students in the sample being studied 
as regards the needed vaccines like tetanus, TB, 
and Hepatitis virus. An extremely poor level of 

knowledge was displayed in this area (31%). A 
weak level of practice was also noted (51%).

The levels of the KAP in this area can be 
summarized in (Table 5)

TABLE (5) Mean Percentages of Knowledge, 
Attitude and Practice of Vaccination and 
Infective agents

Knowledge 31%

Attitude 86%

Practice 51%

E- Dealing with accidental needle prick:

The scores of the questionnaire assessed the level 
of knowledge, attitude, and practice of the studied 
sample in this area and the results can be seen in the 
following (Table 6).

TABLE (6) Mean Percentages of Knowledge, 
Attitude and Practice of Accidental needle 
prick

Knowledge 90%

Attitude 80%

Practice 90%

The results of some questions were interesting in 
the different parameters (KAP).

Regarding knowledge: most of the students 
(96%) displayed correct knowledge about getting 
infected through retina, while only 24% knew the 
microorganism with the highest rate of transmission, 
and 38% had correct knowledge about the viability of 
microorganisms on the impression material and less 
than half the sample (48%) had proper knowledge 
regarding the right method of sterilization as shown 
in (Table 7).
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TABLE (7) Sample of questions of the questionnaire 
and percentage of answers assessing 
students’ Knowledge regarding infection 
control measures

Question Count 
(Correct answer)

Percentage

1. Do you know that you may get 
infected through retina?

48 96%

2. Which microorganism has the 
highest rate of transmission?

12 24%

3. How long can the micro-
organisms remain viable on the 

impression?

19 38%

4. What is the method you use for 
sterilization?

24 48%

Moving around while wearing gloves, protective 
glasses, face masks, and protective gowns was 
reported by 78%, 52%, 32%, and 28% of the sample 
studied, respectively. Data also showed that only 
48% of the students had been vaccinated with the 
required vaccines, while 84% had been vaccinated 
with HBV as shown in (Table 8).

TABLE (8) Sample questions of the questionnaire 
and percentage of answers assessing 
students’ Attitude regarding infection 
control measures

Question Count (Correct 
answer)

Percentage

1. Do you move around wearing 
gloves?

39 78%

2. Do you wear protective glasses? 26 52%

3. Do you move around wearing 
your face masks?

16 32%

4. Do you move around wearing 
gowns?

14 28%

5. Which vaccine had you taken? HBV 42
All 24

84%
48%

 Finally, the Practice: Table (9) shows that only 

40% of the sample displayed the proper method of 
washing hands, whereas 90% knew how to handle 
an accidental needle prick

Table (9): Sample questions of the questionnaire 
and percentage of answers assessing 
students’ Practices regarding infection 
control measures

Question Count (Correct 
answer)

Percentage

1. What is the correct way of 
washing your hands?

20 40%

2. If you get needle prick, 
what you should do?

45 90%

DISCUSSION

Despite the extensive improvement in the field 
of infection control in recent years, several mistakes 
have been documented in this area in different 
medical and dental centers. Therefore, improving 
the level of knowledge, attitude, and practice 
of healthcare workers is mandatory to establish 
standard infection control measures (14).  

In Egypt, the data regarding knowledge, attitude, 
and practice regarding infection control measures 
among dentists is scarce. Consequently, this 
cross-sectional study was carried out to evaluate 
knowledge, attitude and practices regarding the 
recommended infection control measures among 
postgraduate students at the Faculty of Dentistry-
Cairo University.

Handwashing is considered one of the most 
effective means of reducing the risk of cross- 
infection, according to the results of  this research 
all the respondents responded with correct answers 
about standard precautions of hand hygiene (100%), 
and displayed appropriate attitude (82%), this high 
knowledge could be attributed to adequate basic 
infection control programmes,  however only 
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(40%) of the subjects demonstrated the proper 
method of washing hands, this result nearly goes in 
accordance with Naik et al; (20) where about 44.6% 
displayed proper method of washing hands, this 
low percentage of proper hand washing practice 
could be due to lack of continuous monitoring and 
evaluation.   

Regarding the section of using Personal 
protective equipment (PPE), the levels of knowledge 
and practice were more than half of the studied 
subjects. Unfortunately, the attitude was extremely 
low (34%). This could be attributed to subjective 
responses from the respondents.      

In the current study, approximately half of the 
sample (52%) indicated that they wore protective 
glasses at work, which contradicted de Souza et al; 
2006 (12), which reported that 84.2% used protective 
glasses, while Rahman et al; 2013 (6) reported only 
27%; additionally, another study by Tada et al; 
2014 (21) reported 37%, while Halboub et al; 2015(22) 
revealed only 14%. This poor use of eyewear may 
suggest a low level of awareness among dentists 
about the probability of disease transmission via 
aerosols and blood splashes (21). In the current study, 
96% of the students were aware that they could 
become infected through the retina, which may 
explain why half of them wore eye protection.     

HBV infection is a major public health concern in 
the Middle East (23). According to the current study’s 
data, 84% of the students reported having been vac-
cinated with the HBV vaccine, which is considered 
a satisfactory level of awareness. This may reflect 
that our students have a reasonable awareness and 
knowledge about management protocols for HBV 
infections, though it should be noted that vaccina-
tion rates among dental health professionals differ 
considerably worldwide and have been recorded to 
range from 33% to 97% (9,16,23-26), this broad differ-
ence may be attributed to not setting HBV vacci-
nation as mandatory prerequisite for registration in 
Health Specialties Commissions (16).     

In contrast to the high percentage of HBV 
vaccination, only 48% of the sample had received 
all required vaccines, indicating that knowledge 
of infection control measures does not guarantee 
adherence to all measures. Furthermore, compliance 
of dentists with infection control procedures was 
neither total nor uniform for various items (21), and 
as reported by Qudeimat et al; 2006 (23) it is not 
considered as mandatory request by the dental and 
medical schools

Unfortunately, only 24% of the students 
displayed correct knowledge about the infections 
with the highest risk of transmission in the dental 
setting. These results are comparable to the findings 
of studies conducted in different countries in Middle 
Eastern Arabian countries such as Jordan (9,27), and 
Saudi Arabia (28), besides Pakistan (24) and India (26). 
This could be attributed to sufficient basic infection 
control programs in dental schools but subsequent 
lack of consistent reinforcement and assessment 
through continuing education courses and regularly 
updated recommendations circulated via dental 
schools and dental associations.     

In terms of the findings of the methods used 
for sterilization, less than half of the studied group 
(48%) compared to those published by Ali et 
al; 2014 (24) who reported 78.8%, which could be 
attributed to a lack of knowledge regarding this item 
or a lack of care on the part of the students on this 
topic, as the dental nurses in the clinic are in charge 
of sterilization.

Surprisingly, 90% knew how to handle an 
accidental needle prick, which may be attributed to a 
high level of awareness that sharp injuries may pose 
the risk of transmission of blood-borne pathogens, 
and the levels of attitude and practice were 80% and 
90%, respectively. In contrast to this result, AlAhdal 
et al; 2019 (16) revealed that only 55% were unaware 
of the correct protocol for management of needle 
prick injury.

In terms of moving around in the clinic while 
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wearing gloves, face masks, and gowns, the results 
were 78%, 32%, and 28%, respectively, which is 
contradictory, but this could be due to the fact that 
they do not wear gowns and face masks, as well as 
the high cost of infection control equipment (29).    

Results of the current study revealed that only 38% 
knew how long the microorganisms remain viable 
on the surfaces and impressions. This information 
deficiency could be attributed to the inadequacy of 
infection control educational materials during years 
of study. In addition, this might be due to lack of 
belief that practice of standard precautions measures 
may interfere with patient health and care (30).

Finally, the overall data showed the mean knowl-
edge was 63%. In previous studies by Rahman et 
al; and Halboub et al; (6,22) this could be attributed 
to the fact that the responses were subjective rather 
than being provided under the supervision of the in-
vestigators in a clinical environment. Therefore, the 
results might not have accurately reflected the true 
levels of knowledge, attitude, and practice.

From the limitations of the present study, the 
number of questions was limited and cannot reflect 
real awareness of the sample being examined, but 
they were held to a minimum to boost the response 
rate.

Despite this restriction, the current study 
offers some valuable details about post graduate 
dental students’ knowledge, attitude, and practices 
regarding infection control. Such information should 
help to recognize areas that need improvement or 
greater emphasis in the dental curriculum.

CONCLUSION

The results of the current study revealed 
inadequate levels of knowledge, attitude, and 
practices toward infection control and that more 
training in both educational and practical fields is 
highly recommended.
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