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Abstract
Objectives: To evaluate the level of knowledge of, to investigate the attitudes toward, and to determine the emphasis 
given to the national prevalence of HBV/HCV infections among healthcare professionals. Materials and Methods: A total 
of 206 healthcare professionals (mean (SD) age: 37.0 (6.3) years; 86.9% – females) including medical laboratory technicians 
(N = 54) and nurses (N = 152) employed in the Antalya Training and Research Hospital, Antalya, Turkey. Laboratory 
(N = 53), operating room (N = 41) and in-patient clinic (N = 112) staff were included in this descriptive study. A 33-
item questionnaire composed of questions related to their level of knowledge and attitudes toward HBV/HCV infections, 
the sources of their knowledge of HBV/HCV infections and the emphasis given to the national and global importance of 
the diseases was administered via a face–to-face interview method with each subject; participation was volunteer based. 
Results: The participants working in the in-patient clinic (18.0 (3.2)) had the highest mean (SD) knowledge level compared 
to the laboratory (16.4 (3.1), p < 0.05) and operating room (17.0 (2.8), p < 0.05) staff. The participants from the in-patient 
clinic (44.6%) had a more advanced level of knowledge compared to the participants working in the laboratory (27.8%, 
p < 0.05) and the operating room (30.0%, p < 0.05). Most of the subjects (60.7%) had education concerning HBV/HCV 
infections in the past. There was no significant difference between the hospital units in terms of the attitudes of healthcare 
workers (HCWs) toward HBV/HCV infections and the level of education concerning them. Conclusions: Our findings 
revealed a moderate level of knowledge in most HCWs, regardless of their exposure to risk. While the highest knowledge 
scores and vaccination rates were noted among the in-patient clinic staff, there was no significant difference between the 
hospital units in terms of the attitudes of HCWs towards a patient or a colleague with an HBV/HCV infection.
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Therefore, the present study was designed to examine the 
level of knowledge of the attitude toward and the empha-
sis given to HBV and HCV infections among healthcare 
professionals from a tertiary hospital in Turkey.

METHODS 

Study population
Out of  240 healthcare professionals employed in the 
Antalya Training and Research Hospital, Antalya, Tur-
key,  206 healthcare professionals (85.8%; mean (SD) 
age: 37.0 (6.3) years; 86.9% females) working in the labo-
ratory (N = 53), operating room (N = 41), and in-patient 
clinic (N  =  112) were included in this descriptive study 
upon their voluntary participation.  
A written informed consent was obtained from each sub-
ject following a detailed explanation of the objectives and 
the protocol of the study that was conducted in accor-
dance with the ethical principles stated in the “Declara-
tion of Helsinki” and approved by the institutional ethics 
committee.

Data collection
A  33-item questionnaire (see Appendix) composed of 
questions related to the level of knowledge of HBV/HCV 
infections (N  =  25), attitudes toward  HBV/HCV infec-
tions (N = 4), sources of knowledge on HBV/HCV infec-
tions (N = 3) and emphasis given to the national and glob-
al importance of the disease (N = 1) was administered via 
a face-to-face interview method to each subject; participa-
tion was volunteer based.
The level of knowledge of  HBV/HCV infections among 
healthcare professionals was evaluated through the answers 
given to 25 questions concerning the carriage, transmission, 
prevention and diagnosis of HBV/HCV infections prepared 
in the “true”, “false” and “do not know” format. Scoring 
was based on 1 point for each correct answer and 0 points 
for each incorrect answer. The overall score (range: 0–25) 

INTRODUCTION 

The worldwide distribution of hepatitis  B virus (HBV) 
infection varies widely by geographic region  [1,2], rang-
ing from 0.1% to 20% in different parts of the world [1,3]. 
Turkey was shown to have an intermediate endemic 
profile  [4]. Studies from various centers in Turkey indi-
cate  HBV carrier rate of  4–15%, yielding a  risk of one 
out of every  10–20 people  [5]. Concerning hepatitis  C 
virus (HCV) infection, it is estimated that  3% of the 
world population is infected with HCV [6]. The frequency 
of HCV in Turkey varies between 1.2% and 4% [7]. 
Based on the risk of exposure to blood and body fluids 
(BBF), HBV and HCV infections constitute a well-recognized 
occupational risk for healthcare workers (HCWs) [8–12].
According to the WHO reports, each year approximately 
three million of the overall  35 million  HCWs worldwide 
experience percutaneous exposure to blood-borne viruses 
(BBVs) resulting in 16 000 hepatitis C and 66 000 hepatitis 
B infections, mainly from low-income countries [13] where 
a  combination of increased risk, fewer safety precautions 
and inadequate risk reduction strategies were evident [14].
HCWs are known to have 2–4 fold risk of a hepatitis infec-
tion compared to the general population [15]. Occupation-
al exposure is reported to have a huge negative impact on 
health systems resulting from depletion of human resour
ces due to the loss of workers not only as a direct result of 
transmission, but also due to anxiety regarding safety [14]. 
In this context, based on the reported HbsAg positivity 
in  8.0% (3.5–16.4%) and Anti-HBs positivity in  40.0% 
(17.9–52.9%) of HCWs in our country [16], screening HB-
sAg and anti-HBc as well as vaccination of the under-risk 
populations have been recommended [17,18].
Poor compliance and adherence to universal precaution 
(UP) standards by hospital management and  HCWs as 
well as the lack of advanced knowledge of HCWs as health 
providers were considered among the factors that may 
constitute a major obstacle barring the implementation of 
preventive programs [19,20].
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in-patient clinic, respectively. The duration of employ-
ment was identified to be 11–20 years in 55.8% of the sub-
jects. Vaccination against hepatitis was evident in 80.6% 
of the participants with the highest ratio identified for 
the participants working in the in-patient clinic (87.0%), 
compared to the laboratory (68.5%) and operating room 
(81.7%) staff (p = 0.024, Table 1). In terms of accidental 
punctures with contaminated needles, the risk exposure 
was evident in 47.1% of the participants with no signifi-
cant differences in the ratios obtained with respect to each 
hospital unit (Table 1).

Knowledge level of HBV/HCV infections 
The participants working in the in-patient clinic (18.0 
(3.2)) had the highest mean (SD) scores concerning the 
knowledge of  HBV/HCV infections compared to the 
laboratory (16.4  (3.1), p  <  0.05) and operating room 
(17.0  (2.8), p < 0.05) staff. The percentage of the par-
ticipants with an advanced level of knowledge was higher 
in the in-patient clinic (44.6%), compared to the labora-
tory (27.8%, p > 0.05) and the operating room (30.0%, 
p > 0.05) personnel, but without statistical significance 
(Table 2). There was no significant difference in the mean 
(SD) knowledge scores with respect to gender (20.9 (2.5) 
in females vs.  19.9  (2.4) in males, p  =  0.60) and dura-
tion of employment (20.6 (2.5) for  1–10 years in prac-
tice,  20.5 (2.4) for  11–20 years and  21.4 (2.8) for  >  21 
years, p = 0.142).

Attitudes toward HBV/HCV infections
There was no significant difference between the hospi-
tal units in terms of attitudes of healthcare workers to-
ward  HBV/HCV infections. The majority of the partici-
pants in each hospital unit declared that they would refer 
the patient with  HBV/HCV infections to an infectious 
diseases clinic (90.7,  93.3 and  83.1% of the participants 
working in the laboratory, operating room and in-patient 
clinic, respectively; Table 3). 

was determined based on the sum of correct answers given 
to  25 questions for each individual. The knowledge level 
was considered to be poor, moderate and advanced for 
a score of 0–7, 8–15 and 16–23, respectively.
The following four questions (items  26–29) were elabo-
rated to measure the attitudes of healthcare profession-
als toward HBV/HCV. Questions 27 and 28 were Yes/No/
Uncertain question types, while question 29 included the 
choices of “clean with a  disinfectant/admit to a  depart-
ment of infection diseases/nothing, since I am vaccinated/
other” with respect to the attitude.
The next three questions (items  30–32) examined the 
sources of knowledge on HBV/HCV infections, while the 
last item (item 33) was related to a scoring of the national 
importance given to  HBV/HCV infections according to 
the participants, based on a 1 to 10 rating scale, indicating 
low (ratings of 1–4), moderate (ratings of 5–7) and very 
high (ratings of 8–10) importance. 

Statistical analysis
The statistical analyses were made using computer soft-
ware (SPSS version  11.0, SPSS  Inc. Chicago,  IL,  USA). 
The level of knowledge of HBV/HCV infections was de-
termined based on the sum of the correct answers given 
to  25 questions by each individual. The average scores 
obtained for the level of knowledge were compared via 
One-way ANOVA and Chi-square (χ2) tests. The distribu-
tion of data was described using “mean (standard devia-
tion; SD)”, minimum-maximum and percent (%) where 
p < 0.05 was considered statistically significant.

RESULTS

Demographic features, duration of employment and risk 
exposure among the participants 
The majority of our participants (83.5%) were females, 
out of whom  26.2 (N  =  54),  29.1 (N  =  60) and  44.7% 
(N = 92) worked in the laboratory, operating room and 
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room and in-patient clinic, respectively). The majority 
of the participants confirmed that they treat, collect or 
study blood samples of HBV/HCV patients (94.4, 93.3 
and 86.9% of the participants working in the laboratory, 

Most of the participants stated that working with an 
individual with an  HBV/HCV infection in the same 
unit would not bother them (74.1,  75.0 and  60.9% of 
the participants working in the laboratory, operating 

Table 1. Demographic features, duration of employment and exposure risk among the participants according to the hospital units 

Parameters Laboratory
(N = 54) 

Operating room
(N = 60) 

In-patient clinic
(N = 92) p

Age (years) (M±SD) 38.9±7.2* 35.6±6.1 36.7±5.5 0.032a

Gender (n, %)
male 24 (37.0) 10 (16.7) 0 (0.0) > 0.05b

female 30 (63.0) 50 (83.3) 92 (100.0)
Duration of work (years) (n, %)

1–10 9 (16.7) 13 (21.7) 16 (17.4)
11–20 24 (44.4) 35 (58.3) 56 (60.9) > 0.05b

≥ 21 21 (38.9) 12 (20.0) 20 (21.4)
Vaccination (n, %)

yes 37 (68.5)* 49 (81.7)* 80 (87.0) 0.024b

no 17 (31.5) 11 (18.3) 12 (13.0)
Exposure risk (n, %)

yes 22 (59.3) 25 (41.7) 50 (54.3)
no 39 (72.2) 35 (58.3) 42 (45.7) > 0.05b

* Statistically significant.
M – mean, SD – standard deviation.
a In the laboratory staff compared to the in-patient clinic staff (ANOVA test).
b χ² test.

Table 2. The scores concerning the knowledge level based on the sum of correct answers about HBV/HCV infections among the 
participants 

Knowledge about HBV/HCV Laboratory
(N = 54)

Operating room
(N = 60)

In-patient clinic
(N = 92) p

Total score (M±SD) 16.4±3.1 17.0±2.8 18.0±3.2 0.041a

Range (min–max) 6–23 10–23 7–23
Level (n, %)

0–7 (poor) 1 (1.9) 0 0
8–15 (moderate) 38 (70.4) 42 (70.0) 51 (55.4) > 0.05b

16–23 (advanced) 15 (27.8) 18 (30.0) 41 (44.6)

a In other units compared to the in-patient clinic, ANOVA test.
 b χ² test.
Other abbreviations as in Table 1.
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patient to another clinic (p = 0.233), working with an indi-
vidual with hepatitis in the same unit (p = 0.710), treating 
a patient with an HBV/HCV infection (p = 0.582) and the 
reaction in case of accidental punctures with HBV/HCV-
contaminated needles (p = 0.855) with respect to the du-
ration of employment.

Past education and source of information  
about HBV/HCV infections
Past education concerning HBV/HCV infections was con-
firmed by most of the participants (60.7%), with conven-
tions and conferences (37.9%) selected as the most com-
mon source of information. In total, 53.9% of the subjects 
identified their past education as insufficient. There was no 
significant difference between the hospital units in terms 
of past education about HBV/HCV infections (Table 4).

operating room and in-patient clinic, respectively; Ta-
ble 3). 
Most of the participants declared that they consult the de-
partment of infectious diseases in case of accidental punc-
tures with  HBV/HCV-contaminated needles (61.1,  56.7 
and  72.8% of the participants working in the laboratory, 
operating room and in-patient clinic, respectively; Table 3).
There was no significant difference in the attitude to-
ward  HBV/HCV infections including referral of the pa-
tient to another clinic (p = 0.735), working with an indi-
vidual with hepatitis in the same unit (p = 0.755), treating 
a patient with an HBV/HCV infection (p = 0.578) and the 
reaction in case of accidental punctures with HBV/HCV-
contaminated needles (p = 0.117) with respect to gender. 
Likewise, there was no significant difference in the atti-
tude toward HBV/HCV infections including referral of the 

Table 3. Distribution of attitudes toward HBV/HCV infections among the participants 

Attitude toward HBV/HCV infections
Laboratory
(N = 54)

n (%)

Operating room
(N = 60)

n (%)

In-patient clinic
(N = 92)

n (%)
Which clinic do you refer a patient with an HBV/HCV infection to?

infectious diseases 49 (90.7) 56 (93.3) 82 (83.1)
internal medicine 1 (1.9) 0 (0) 3 (3.3)
gastroenterology 4 (7.4) 4 (6.7) 7 (7.6)

Do you feel disturbed if you work with an individual with hepatitis in the same unit?
yes 8 (14.8) 8 (13.3) 16 (17.4)
no 40 (74.1) 45 (75.0) 56 (60.9)
uncertain 6 (11.1) 7 (11.7) 20 (21.7)

Do you treat or collect/study blood samples of a patient with an HBV/HCV infection? 
yes 51 (94.4) 56 (93.3) 80 (86.9)
no 1 (1.9) 1 (1.7) 1 (1.1)
uncertain 2 (3.7) 3 (5.0) 11 (12.0)

What is your reaction if you have accidental punctures with HBV/HCV contaminated needles?
clean with a disinfectant 15 (27.8) 16 (26.7) 16 (17.4)
consult the infectious diseases department 33 (61.1) 34 (56.7) 67 (72.8)
nothing, since I am vaccinated 3 (5.6) 4 (6.7) 5 (5.4)
other 3 (5.6) 6 (10.0) 4 (4.4)

p > 0.05.
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rates for appropriate attitudes towards a patient or a col-
league with HBV/HCV infections in the overall popula-
tion.
The knowledge, awareness, and regulations regarding the 
protection of  HCWs from blood-borne exposures were 
documented to be not satisfactory in the developing coun-
tries  [12]. Likewise, the identification of a moderate de-
gree of knowledge on HBV/HCV in our study population 
composed in 26.2% of medical laboratory technicians and 
in 72.8% nurses is in line with the results of the first coun-
trywide study from Turkey meant to address important 
aspects of the awareness about the risk of blood-borne in-
fections and the use of protective barriers among HCWs. 
This indicates that not only the level of knowledge, but also 

The importance given to  HBV/HCV infections in Tur-
key is considered to be very high by 39.8% and moderate 
by  32.5% of the participants, with no significant diffe
rence between the hospital units in terms of the ratings 
(Table 4).

DISCUSSION

Findings concerning the knowledge about HBV/HCV in-
fections among healthcare professionals working in a ter-
tiary hospital in Turkey revealed a  moderate degree of 
knowledge in most of the  HCWs, regardless of the risk 
exposure, with the highest knowledge scores and vaccina-
tion rates among the in-patient clinic staff and similar high 

Table 4. Past education concerning HBV/HCV infections and scores concerning the national importance given to HB/HCV infections 
among the participants 

Past education and importance given  
to HBV/HCV infections

Overall 
(N = 206)

n (%)

Laboratory
(N = 54)

n (%)

Operating room
(N = 60)

n (%)

In-patient clinic
(N = 92)

n (%)
Education about HBV/HCV infections

yes 125 (60.7) 27 (50.0) 37 (61.7) 61 (66.3)
no 34 (16.5) 12 (22.2) 10 (16.7) 12 (13.0)
do not remember 47 (22.8) 15 (27.8) 13 (21.7) 19 (20.7)

Source of information 
conference-convention 78 (37.9) 16 (42.1) 25 (61.0) 37 (56.1)
internet-newspaper 20 (9.7) 10 (26.3) 3 (7.3) 7 (10.6)
faculty lectures 34 (16.5) 9 (23.7) 8 (19.5) 17 (25.8)
high school lectures 11 (5.3) 3 (7.9) 5 (12.2) 3 (4.5)
family, friends 2 (1.0) 0 (0) 0 (0) 2 (3.0)

Do you find the extent of the past lectures on HBV/HCV infections adequate?
yes 48 (23.3) 12 (22.2) 14 (23.3) 22 (23.9)
no 111 (53.9) 33 (61.1) 31 (51.7) 47 (51.1)
uncertain 47 (22.8) 9 (16.7) 15 (25.0) 23 (25.0)

The importance given to HBV/HCV infections in our country
low (ratings of 1–4) 57 (27.7) 13 (24.1) 13 (21.7) 31 (33.7)
moderate (ratings of 5–7) 67 (32.5) 21 (30.9) 21 (35.0) 25 (27.2)
very high (ratings of 8–10) 82 (39.8) 20 (37.0) 26 (43.3) 36 (39.1)

p > 0.05.
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departments, have been considered to be at a considerably 
high risk [19].
Similar positive attitudes towards a patient or a colleague 
with HBV/HCV infections among our HCWs, regardless 
of the hospital unit, seems to be in line with the results of 
a past report indicating that 86% of the examined nurses 
stated that they treated each patient as if they were carry-
ing a BBV (compared with 41% of the doctors) [32]. 
Since the available treatment for a hepatitis B virus infec-
tion does not provide a complete cure, prevention remains 
crucial  [19]. While the differences in the HBV infection 
rates may reflect the disparities in the risk of exposure to 
this infection  [19], the exposure risk of accidental punc-
tures with contaminated needles was evident in 47.1% of 
the participants, with no significant difference with respect 
to the hospital unit. 
Healthcare workers are known to have  2–4 fold risk of 
hepatitis infections compared to the general popula-
tion  [15].  Based on reported HbsAg positivity in  8.0% 
(3.5–16.4%) and Anti-HBs positivity in  40.0% (17.9–
52.9%) of HCWs in our country [16], the screening of HB-
sAg and anti-HBc, as well as vaccination of the under-risk 
populations have been recommended [17,18].
The limited access to vaccination in the group of  HCW 
is associated with the lack of initiative on the part of the 
governments to formulate the policy and guidelines to en-
sure that all  HCWs get vaccinated  [19]. The vaccination 
rates among HCWs were reported to be low in the develop-
ing world, despite the fact that a safe, effective and highly 
acceptable HBV vaccine has been around since 1982 [19]. 
Laboratory technicians and nursing assistants had  12 
and 18 times higher risk, respectively, of contracting a he
patitis infection than doctors [19], our findings in terms of 
the overall vaccination against hepatitis in  80.6% of the 
participants, compared to the reported vaccination rates 
of 38% among professional HCWs [33] are worth noting 
and comparable with other developing countries with the 
vaccination coverage of over 80% [19]. 

the perception and approach manifested by some HCWs 
should be improved [20].
The identification of risk exposure in terms of accidental 
punctures with contaminated needles in almost half of 
the participants, with no significant difference in the ra-
tios obtained with respect to the hospital units, is in line 
with the results of past studies conducted in tertiary hos-
pitals in Turkey. The past history of accidental punctures 
with contaminated needles is indicated in  15.8%  [21] 
and 90.3% [22] of HCWs and that of exposure to infected 
patients in 60.0 to 83.0% [23,24].
Although the probability of pathogen transmission was re-
ported not to be a result of a single incident, but a number 
of exposures over time, combined with high prevalence of 
diseases  [14], the confirmation of consulting the depart-
ment of infectious diseases in case of accidental puncture 
with HBV/HCV-contaminated needles in more than two 
thirds of our HCWs emphasizes the value of immediate 
reporting of possible exposure risk in an estimation of real 
life exposure in daily clinical practice [25,26].
Nurses/midwives were reported to be at a greater risk for 
occupational exposure compared to other  HCWs  [27], 
and similar data from all around the world showed nurs-
es to have more occupational injuries  [28–31].  Surgical 
sites were shown to be a  contributing variable since the 
splashing of BBF onto mucosal surfaces during the opera-
tion, injections, intravenous access, and blood draws was 
considered as a significant factor for the transmission of 
viral diseases [20]. Given the fact that surgical site per-
sonnel face more hazardous situations and working at the 
surgical site requires more compliance with the universal 
precautions [20], however not statistically significant, our 
finding of the higher knowledge level among HCWs em-
ployed in the in-patient clinic than in the operating room 
is rather notable.
Nevertheless, bearing in mind the high efficiency of trans-
mission of hepatitis B virus and the frequent use of injec-
tions, most healthcare workers, even those in non-surgical 
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developed, more general protective measures should also 
be taken to protect against all blood‑borne pathogens [14]. 
Standard precautions were documented to enable safe 
working environments that could help to minimize the 
employees’ stress and discrimination against patients with 
HIV [14]. 
The findings concerning the knowledge about HBV/HCV 
infections among healthcare professionals working in 
a tertiary hospital in Turkey revealed a moderate degree 
of knowledge in most of the examined  HCWs, regard-
less of their exposure risk, with the highest knowledge 
scores and vaccination rates among the in-patient clinic 
staff; also similarly high rates for the appropriate attitudes 
of HCWs toward a patient or a colleague with an HBV/
HCV infection were found. Given the higher risk attribut-
able to surgical departments and nurses, findings seem to 
emphasize the need for the immediate implementation of 
educational and legislative efforts in the scope of preven-
tive methods protecting HCWs in order to minimize the 
risk of occupational exposure. 
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The identification of past education concerning  HBV/
HCV infections in 60.7% of HCWs in our study is compa-
rable with the data from a past study concerning HCWs’ 
compliance with the universal precautions in Turkey, in-
dicating more than two-thirds of the participants to be 
trained in the prevention of blood-borne diseases and the 
risks of occupational injuries [20].
Since past education was stated to be insufficient by 53.9% 
of the HCWs who participated in our study, it can be stated 
that the education level about hepatitis and the compliance 
with UPs in the scope of preventing the transmission of 
blood-borne viruses are not excellent among HCWs in Tur-
key [20]. In a past study conducted in Turkey on the know
ledge, behaviors and disinfection measures concerning 
hepatitis B among the healthcare personnel in emergency 
services, inappropriate attitudes and behavior of health per-
sonnel were reported to occur due to the lack of sufficient 
knowledge, and the need for continuous education and in-
formation about hepatitis B was then emphasized [34].
The emphasis given to HIV/AIDS in our county was con-
sidered to be very high by 39.8% and moderate by 32.5% 
of the participants, with no significant difference between 
the hospital units.
The identification of positive attitudes toward  HBV/
HCV infections declared by the majority of our  HCWs 
is in line with the statement that past education was not 
a significant factor for the compliance with UPs, whereas 
the training of HCWs would be one of the helpful ways to 
prevent occupational injuries and related infections [20]. 
Promoting the adherence to standard precautions has 
been considered as the best possible method of reduc-
ing the risk in resource-poor settings via the provision of 
simple equipment (such as gloves) and ensuring that the 
personnel members are trained in safe methods. While 
promoting adherence should play a large role in preven-
tion strategies as a  very cost-effective means of protect-
ing against hepatitis, since vaccination only reduces the 
impact of HBV and vaccines against HCV have yet to be 
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