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Abstract
Background: Dentists are at higher risk of exposure to blood-borne pathogens including HBV (hepatitis 
B virus), HCV (hepatitis C virus), and HIV (human immunodeficiency virus). The aim of this study was 
to evaluate the knowledge about post-exposure prophylaxis (PEP) against HBV/HCV/HIV among the 
general dentists working in Mashhad in 2016.
Methods: This cross-sectional study was conducted on a random sample (141 persons) of the general 
dentists working in Mashhad. The data gathering tool in this study was a self-administered questionnaire. 
The validity of the questionnaire was assessed by a group of relevant specialists. The reliability of the 
questionnaire was also tested by a test-retest method with a two-week interval. The agreement between 
the two steps (test and retest) was at least 70%, and Cronbach’s alpha was 0.74. The total score of each 
person’s knowledge ranged from -20 to +20. One-way analysis of variance (ANOVA) and t test were 
used for statistical analyses.
Results: Out of 141 dentists selected randomly, 101 subjects (69.3% male) participated in the study. The 
mean age of the participants was 42.3 years, And the mean duration of dental practice experience was 
16.3 years. Regarding the mean age (P = 0.11), and the mean duration of dental practice experience 
(P = 0.12), there was no statistically significant difference between the two genders. The mean score 
of knowledge among the participants was -2.8, and there was no statistically significant difference 
between the two genders in this regard (P = 0.72).
Conclusions: This study indicated that the level of knowledge about PEP against HBV/HCV/HIV was 
very low among the general dentists working in Mashhad. Therefore, improving knowledge of general 
dentists working in Mashhad through appropriate educational interventions seems necessary.
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Background 
Dentists are at risk of infection with many pathogenic 
microorganisms during their career (1). Oral cavity, where 
dental procedures take place, is an ideal environment 
for various infectious agents to grow, making dentists 
highly vulnerable to various pathogens  (2). Infection 
transmission during dental procedures can occur 
through direct contact with saliva, blood, or air droplets, 
or indirectly via contaminated equipment such as dental 
surfaces or instruments (1)

Dentists are at higher risk of exposure to blood-borne 
pathogens including HBV (hepatitis B virus), HCV 
(hepatitis C virus), and HIV (human immunodeficiency 
virus). Regarding the dangers of these diseases for 
anyone, it is imperative that the standard of protection 
should be respected for all patients referred to dental 
clinics, regardless of the condition of their infection 
(3). The transmission of other infectious agents such 
as Mycobacterium spp., Pseudomonas spp., and herpes 
viruses is rarely reported, however there is also a higher 
risk of transmission through dental procedures (4).
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 ► Iranian dentists’ knowledge about post-exposure prophylaxis was 
very low.

 ► There was no significant association between knowledge and 
gender.

 ► There was no significant association between knowledge and 
practice experience.

Highlights

Several centers, associations, and health care 
agencies such as CDC (Centers for Disease Control 
and Prevention), OSHA (Occupational Safety and 
Health Administration), and ADA (American Dental 
Association) have published guidelines for infection 
control (3,5,6). The practical implementation of these 
infection control strategies by dental personnel may be 
influenced by factors such as dentists' knowledge, socio-
demographic and occupational variables, costs, and the 
availability of the needed equipment (7).

In Most studies in which dentists’ knowledge and 
attitudes toward infection control in different countries 
have been investigated, dentists had poor knowledge and 
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performance regarding the standardized guidelines for 
infection control (7,8). Most studies on the knowledge of 
PEP (post-exposure prophylaxis), which is an important 
part of infection control, have also shown the low 
level of knowledge among health care workers (9-12). 
Unfortunately, few studies on the knowledge of PEP 
among Iranian dentists have been conducted (11,12).

Hence, the aim of this study was to evaluate the 
knowledge about PEP against HBV/HCV/HIV among the 
general dentists working in Mashhad city, Iran, in 2016.

Materials and Methods 
This cross-sectional study was conducted on a random 
sample (141 persons) of the general dentists working in 
Mashhad (the second most populous city after Tehran 
in Iran). The systematic sampling method was applied 
for sampling using a list which was available in Mashhad 
Medical Council and contained information about the 
general dentists who had the professional permission for 
working in Mashhad. The list was ordered according to 
the dentists’ medical council codes and then, by randomly 
selecting a starting point, 141 persons were chosen at 
regular intervals (the appropriate interval was obtained 
by dividing the total number of dentists by 141). Having 
the professional permission for working in Mashhad was 
the only criterion for inclusion in the study. Exclusion 
criteria were unwillingness to participate in the study, and 
lack of professional activity at the time of the study. The 
data gathering tool in this study was a self-administered 
questionnaire. One of the authors (FH) had gone to the 
dental clinics and distributed the questionnaires among 
the selected dentists after providing them with the needed 
explanations about the study. This author had collected 
the completed questionnaires at the same meeting or 
another meeting.

The questionnaire used in this study consisted of two 
parts. The first part was composed of questions about 
demographic information (gender, age, dental practice 
experience, and current work place), as well as a question 
about the awareness of the availability of NGMOE (the 
National Guideline on Management of Occupational 
Exposure to HBV/HCV/HIV) (13). The second part of 
the questionnaire (20 five-choice questions) evaluated 
the dentists' knowledge of PEP against HBV/HCV/HIV. 
The source of the second part of the questionnaire was 
NGMOE. The validity of the questionnaire was assessed 
by a group of relevant specialists, and it was approved 
after implementation of the proposed amendments. The 
reliability of the questionnaire was also tested by the 
test-retest method with a two-week interval. Based on 
the results of the reliability assessment, the agreement 
between the answers in the two steps (test and retest) was 
at least 70%, and Cronbach's alpha was 0.74.

The total score of each person's knowledge (ranging 
from -20 to +20) was obtained by the summation of 
the scores assigned to his/her answers. In calculating 

the knowledge score, for each correct answer, a wrong 
answer, and the choice of "I do not know", scores +1, -1, 
and 0 were considered, respectively.

Statistical Analyses
Knowledge with a total score of less than 50% of the 
maximum score (less than 10) was considered “poor 
knowledge”. While individuals with the total score between 
50% and 70% of the maximum score (between 10 and 14), 
and greater than or equal to 70% of the maximum score 
(greater than or equal to 14) had “medium knowledge” 
and “good knowledge”, respectively. The dentists were 
divided into three groups based on their dental practice 
experience: less than 10 years, 10 to 20 years, and more 
than or equal to 20 years. We used t test to compare the 
mean age and also the mean duration of dental practice 
experience between the two genders. T-test was also used 
to assess the relationship between the knowledge score 
and the awareness of the availability of NGMOE. One-
way analysis of variance (ANOVA) and t test were used 
to compare the mean score of knowledge between the 
three groups of dental practice experience and the two 
genders, respectively. The data were analyzed with SPSS 
for Windows, version 16 (SPSS Inc., Chicago, IL, USA), 
and the statistical significance level was considered at P< 
0.05.

Results
Out of 141 dentists selected randomly, 101 subjects 
(71.6%) participated in the study and completed the 
questionnaire. Out of the participants, 70 dentists (69.3%) 
were male. The mean age of the participants was 42.3 years 
(95% CI: 40.4, 44.1). The mean age of men was 43.3 years 
(95% CI: 40.9, 45.7), and the mean age of women was 40.0 
years (95% CI: 37.5, 42.5). Regarding the mean age, there 
was no statistically significant difference between the two 
genders (P = 0.11).

The mean duration of dental practice experience among 
the participants was 16.3 years (95% CI: 14.6, 18.0). The 
mean duration of dental practice experience among men 
was 17.2 years (95% CI: 15.0, 19.3) while women had the 
mean duration of dental practice experience equal to 14.3 
years (95% CI: 11.9, 16.8) (P = 0.12).

Moreover, majority of the participants (64.0%) were 
engaged in dentistry only in their offices (Figure 1). While 
majority of them (71.6%) were not aware of the availability 
of NGMOE.

The mean score of knowledge among the participants 
was -2.8 (95% CI: -3.5, -2.1). There was no statistically 
significant relationship between the mean score of 
knowledge and the awareness of the availability of 
NGMOE (P= 0.71). The lowest knowledge score was -12 
while the highest was 7. Therefore, the knowledge score of 
all participants was considered as poor. The mean score of 
knowledge was -2.9 among men and -2.6 among women. 
There was no statistically significant difference between 
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describes how to perform PEP against HBV/HCV/HIV 
(13).

Although previous studies have indicated that 
educational interventions can be effective in increasing 
health care workers’ knowledge about PEP (14,15), 
it is obvious that any planning in this field requires 
information on the current knowledge of the target 
group. The present study showed that the general dentists 
working in Mashhad city had very low level of knowledge 
about PEP against HBV/HCV/HIV.

The results of this study confirmed the results of 
previous studies, demonstrating poor knowledge about 
PEP against HBV/HCV/HIV among health care workers 
such as dentists (9-12,16-20). For example, Shaghaghian 
et al (11) in their study on dentists working in Shiraz 
showed that their knowledge about PEP was undesirable. 
They concluded that intervention to raise the dentists’ 
knowledge was necessary. However, contrary to the results 
presented in most available studies, some studies reported 
desirable level of knowledge about PEP among health care 
workers (21,22).

In this study, akin to the study of Shaghaghian et al (11), 
the mean score of knowledge among women was slightly 

the two genders in this regard (P = 0.72; Figure 2).
The mean score of knowledge among the dentists 

with dental practice experience less than 10 years was 
-3.0, among those with dental practice experience of 
10 to 20 years was -3.2, and among those with dental 
practice experience more than or equal to 20 years was 
-2.3. Regarding the mean score of knowledge, there was 
no statistically significant difference between the three 
groups of dental practice experience (P = 0.48; Figure 3).

Discussion
The rainbow is beautiful when the seven colors that make 
it up are next to each other. PEP also consists of seven 
steps, and its success requires careful implementation 
of all seven steps (Figure 4). There are very small 
discrepancies in different guidelines for PEP in different 
countries, depending on the structure of the health system 
and its facilities; while the general nature is almost the 
same. NGMOE, published by the Ministry of Health and 
Medical Education of the Islamic Republic of Iran, fully 

Figure 1. Frequency of Dentists by Their Workplace (n=100 )

Figure 2. Mean Knowledge Score by Gender. Error bars show 95% 
CI.

Figure 3. Mean Knowledge Score by Experience. Error bars show 
95% CI.

Figure 4. The Seven Steps of Post-exposure Prophylaxis Against 
HBV/HCV/HIV.
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higher compared to men. Indeed, this difference was not 
statistically significant in both studies. Conversely, in the 
study of Rafieian et al (12), the level of knowledge of male 
dentists about PEP was significantly higher than that of 
female dentists. Unfortunately, few studies have reported 
the relationship between gender and knowledge about 
PEP against HBV/HCV/HIV. While since knowledge 
about preventive efforts such as PEP may indicate the 
individual’s understanding of threatening risks, and this 
understanding may vary between genders, the study of the 
relationship between gender and the level of knowledge 
about PEP will not be useless.

In the study of Shaghaghian et al (11), the level of 
knowledge among dentists with dental practice experience 
less than 15 years was significantly higher than the level 
of knowledge among dentists with longer dental practice 
experience. In the mentioned study, authors suggested 
that the probable cause of this significant difference 
was the addition of an educational course on infection 
control to the curriculum of dentistry in the recent 
years. In contrast to that study, there was no statistically 
significant relationship between the level of knowledge 
about PEP, and dental practice experience in the present 
study. Perhaps the reason for the insignificant knowledge 
difference between the three groups of dental practice 
experience in the present study can be traced to various 
workshops on infection control which have been held 
specially for dentists during these years.

This study was conducted as a cross-sectional study using 
a questionnaire. Therefore, it had the innate limitations 
of cross-sectional studies, as well as the weaknesses of 
questionnaire studies. However, the authors attempted to 
minimize the impact of these limitations. For example, 
anonymous questionnaires and ensuring confidentiality 
could minimize the probability of not participating in the 
study and leaving questions without answers. Of course, 
considering the sample size and probability sampling in 
this study and the fact that Mashhad is the second most 
populous city in Iran, the results of this study can be 
compared to the results of a similar study at the national 
level.

Conclusions
This study indicated that the level of knowledge about 
PEP against HBV/HCV/HIV was very low among the 
general dentists working in Mashhad city. Considering 
the higher risk of occupational exposure to blood-
borne pathogens including HBV, HCV, and HIV among 
dentists, this low level of knowledge about PEP efforts 
among the dentists in Mashhad may result in worrying 
consequences. Hence, improving knowledge of general 
dentists working in Mashhad city through appropriate 
educational interventions seems necessary.
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