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Abstract

Introduction: Blood-borne infections continue to be a  major problem throughout the  world, and 
healthcare providers are at risk of being infected by this infections. Probability of transmission of dis-
ease through blood among healthcare personnel was estimated to be 2.6% for hepatitis C virus (HCV), 
5.9% for hepatitis B virus (HBV), and 0.5% for human immunodeficiency virus (HIV). Moreover, 
studies show high prevalence of needle stick in Iran, ranging from 38% to 71%. Hence, the present 
study was done to investigate knowledge, attitude, and practice (KAP) of healthcare personnel in two 
large educational hospitals, i.e., Namazi and Faghihi, Southwest Iran. 
Material and methods: This was a cross-sectional and analytical study, with randomly selected sam-
ple. Study tool was a researcher-made questionnaire based on previous similar studies. Collected data 
were analyzed using SPSS version 24.0 software. 
Results: In the present study, knowledge has been similar in both sexes, with weak to medium score in 
average. Average of attitude score was 25.82 out of 50, and average of practice score was 27.47 of 60. How-
ever, attitude and practice were significantly higher among women compared with men (p < 0.001). In 
terms of practice, majority of participants rated as weak. Besides, there was significant relation between 
knowledge and practice. 
Conclusions: Low level of  knowledge in all job categories indicated that participating in training 
courses did not provide desired efficiency. Therefore, applying more effective training methods instead 
of lecture-based techniques are necessary. 
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ORIGINAL paper 

Introduction 
Blood-borne infections continue to be a major problem 

throughout the world. Hepatitis B virus (HBV), hepatitis C 

virus (HCV), and human immunodeficiency virus (HIV) 
are the most common pathogens encountered [1]. Occupa-
tional risk of  blood-borne infection in healthcare workers 
and students, collectively termed ‘healthcare professionals’ 
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sonnel. Sample size by G_pover3 software was calculated as 
2,000 cases. Number of  samples from each job categorizes 
was determined based on stratified sampling. Study tool was 
a researcher-made questionnaire based on previous similar 
studies and examination of  health personnel’s KAP about 
preventing transmission of blood-borne diseases performed 
by infection control unit. Questionnaires were completed by 
2,000 HCPs, including physicians, medical students, nurses, 
nursing students, and nurse assistant of all wards of Namazi 
and Shahid Faghihi hospitals. Inclusion criteria was being 
employed in Namazi or Shahid Faghihi hospitals (physi-
cians, medical students, nurses, nursing students, and nurse 
assistant of  all sections of  the  hospital), and individual’s 
agreement to participate in the study. Those not willing to 
answer the questions included in the questionnaire, even at 
the end of the study, were excluded. 

The questionnaire consisted of four parts: 1) demographic 
questions regarding age, sex, and type of  career; 2) nine 
questions evaluating knowledge; 3) five questions assessing 
attitude; and 4) five questions evaluating practice. 

Correct answer to each question was 10 scores. To de-
termine Likert scale of  the  questionnaire, according to 
professionals in this field, answering higher than 70% was 
considered as ‘good’. Answering between 70% and 50% 
of the questions was considered as ‘average’, and below 50% 
was regarded as ‘weak’. Knowledge score was 90, where score 
higher than 63 was considered as ‘good’, score between 45 to 
63 as ‘average’, and score below 45 was considered as ‘weak’. 
Attitude score was considered as 50 where a  score above 
35 was accounted for ‘good attitude’, between 35 and 25 as 
‘average attitude’, and below 25 as ‘weak attitude’. In terms 
of practice, the overall score was 50 where scores above 42 
were considered as ‘good practice’, above 30 as ‘average prac-
tice’, and below 30 as ‘weak practice’. 

Validity of  the  questionnaire was guaranteed based on 
attitudes of a group of infection specialists, and its’ reliability 
given as 0.64 based on estimated Cronbach’s a 10%. 

In order to comply with ethical principles, all the  par-
ticipants were assured that the received information would 
be kept confidential, and there was no need for mentioning 
their names. It should be noted that this proposal has been 
presented in Shiraz University of Medical Sciences and prov-
en under a code of IR.sums.med.rec.1396.s371. 

After data collection, information were analyzed using 
SPSS software version 24.0. Independent sample t-test was 
applied for assessing the differences in KAP scores according 
to sex of the participants. Association between knowledge, at-
titude, and practice was also evaluated using correlation test. 

Results 
Among 2,000 questionnaires distributed in Namazi and 

Shahid Faghihi hospitals, 1,912 were completed (response 
rate of 95.6%). The mean and standard deviation of the par-
ticipants’ age was 30.43 ± 9.44 years, among whom 51.7% 
were females. In terms of career, most of them were nurses 
(65%), and the least of them were nursing students (1.8%). 

(HCPs), is significant, especially in the developing world [2]. 
According to a WHO report, probability of being infected 
with diseases transferred through blood among HCPs was 
2.6% for HCV, 5.9% for HBV, and 0.5% for HIV. Moreover, 
HCV is responsible for nearly 16,000 and HBV for 66,000 
infections of healthcare personnel all over the world [3]. 

HCPs are infected by blood and other body liquids due 
to needle stick or any other sharp tool, such as surgery knife, 
or pouring liquids in the eye. About 6-8 million cut injuries 
occur annually in hospitals and healthcare centers through-
out the world, among which 50% are not reported [4, 5]. 

Approximately 29% of  healthcare personnel in Ethio-
pia have reported injuries by sharp objects [6]. Two third 
of healthcare personnel in Alexandria have experienced in-
juries by sharp objects at least once in the past 12 months 
[7]. In Germany, annually 500,000 cases of injuries by sharp 
objects occur in HCPs [8]. The rate of needle stick in Iran 
varies between 38% and 71% in different reports [9-11]. 
However, because of various reasons, such as fear of being 
accused of  having injured oneself, needling, and other in-
juries, those are less reported [12, 13]. America’s Center for 
Control and Prevention of Disease (CDC) has estimated that 
80% of  such injuries are preventable. In 1987, this center 
advised materials separation instruction. One of  the  main 
proceedings in standard precaution advised by CDC was 
putting on the needles cap [14]. 

In order to prevent the  transmission of  blood borne 
diseases, standard precaution proceedings presented by 
WHO must be applied. Accomplishment of these standards 
requires that HCPs believe that blood and body secretions 
of all patients are the potential source of infection, irrespec-
tive of diagnosis and probable infective conditions. Standard 
precaution proceedings include washing hands and using 
disinfections (hands sanitation), using personal protective 
equipment during bloodletting and contacting patients body 
secretions, use of appropriate equipment when taking care 
of patient, changing and displacement of dirty clothes, pre-
vention of the needle head droop, clean environment, man-
aging drinkable water, and suitable control of trashes [15]. 

Studies shown almost that all job categories had knowl-
edge, attitude, and practice at medium and weak level of 
blood-borne diseases [16, 17]. Thereby, according to the im-
portance of holistic precautions in the prevention of diseas-
es’ transmission from patients to HCPs, and on the  other 
hand, educational role of hospitals in this issue, the present 
study was conducted to investigate knowledge, attitude, and 
practice (KAP) of teachers, students, and healthcare person-
nel in two large educational hospitals of Namazi and Shahid 
Faghihi affiliated to Shiraz University of Medical Sciences, 
located in Southwest of Iran. 

Material and methods 
The present study was a  cross-sectional and analytical 

study, with randomly selected sample. Study settings were 
two referral educational hospitals, Namazi and Shahid Faghi-
hi in Shiraz, with nearly 2,000 beds and 4,500 healthcare per-
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In other job categories, 9.4% were physicians, 5.5% medical 
students, and 13.5% were nurse assistants. Knowledge score 
average was 30.8 of  90. Attitude score average was 25.82 
of 50, and practice score average was 27.47 of 60. Knowledge 
has been similar in both sexes, with no significant difference. 
However, attitude and practice were significantly higher 
among women compared with men (p < 0.001). 

KAP average score by the participants’ job categories is 
presented in Table 1. The highest knowledge score average 

was among medical students, and the highest average of atti-
tude and practice was among nursing students. 

In terms of  KAP levels among different job categories, 
various levels were gained, which are shown in Figure 1. 

In terms of  knowledge, only 8 (0.4%) participants 
achieved ‘good’ score (one physician, 5 nurses, and 2 stu-
dents). In practice, 64 (3.2%) persons had ‘good’ score, in-
cluding 44 (2.3%) nurses; 384 (20.1%) individuals achieved 
medium score, among whom 364 specified their job catego-
ry, and the majority of them were nurses (260 persons). 

One-way ANOVA test was applied between knowledge, 
attitude, practice scores, and different job categories. There 
was a significant relation between the physicians and nurses 
knowledge average score (p = 0.005), and the average score 
of physicians’ knowledge was higher than nurses’ knowledge. 
Also, knowledge of medical students was significantly higher 
than the average score of nurses (p < 0.001). Moreover, nurse 
assistants’ knowledge was significantly higher than nurses 
(p  =  0.04), and no significant relation among other groups 
was observed. 

In terms of the attitude score, a significant difference was 
seen among averages in different job categories, and the av-
erage physicians’ attitude was less than that in other groups 
(p < 0.001). No significant difference among other groups 
was observed, and no significant difference among different 
groups in terms of practice was noted. 

Moreover, no significant relation between knowledge and 
attitude scores of  all job categories (p  =  0.1) was observed.  
In other words, attitude did not change with increase in 
knowledge; however, a weak significant relation between at-
titude and practice was noted (p = 0.01, r = 0.07). Individuals 
with higher attitude score presented more suitable practice 
(Figure 2). 

There was a  significant relationship between knowledge 
and practice (p < 0.001). In other words, the better the prac-
tice, the better the knowledge (Table 2). 

The least correct reporting and follow-up after needling 
could be observed among physicians, followed by medical 
students, with the weakest attitude seen in these two groups 
(Figure 1). 

Discussion 
The present study revealed that healthcare providers, 

regardless of  their job categories, job position, or working 

Table 1. Mean and standard deviation of knowledge, attitude, and practice by different job categories in healthcare profes-
sionals of Namazi and Shahid Faghihi hospitals 

Practice Attitude Knowledge Job category 

24.38 ± 10.83 15.66 ± 12.42 32.11 ± 10.75 Physician 

26.26 ± 10.14 21.77 ± 13.6532.57 ± 11.72 Medical student 

27.94 ± 10.53 27.13 ± 12.30 29.47 ± 11.87 Nurse 

31.71 ± 11.24 31.66 ± 11.14 32.00 ± 11.76 Nursing student 

27.76 ± 10.68 26.50 ± 12.00 31.13 ± 13.06 Nurse assistant 

Figure 1. Frequency of  knowledge, attitude, and practice 
levels in different job categories in healthcare professionals 
of Namazi and Shahid Faghihi hospitals

Figure 2. Correlation between practice and attitude scores in 
healthcare professionals of Namazi and Shahid Faghihi hospitals
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with these facts, the present study showed an improved atti-
tude towards better practice [22]. 

In a  study, participants were trained in terms of  trans-
mission of hepatitis B and C, and HIV infection. They were 
then observed whether the  knowledge gained was applied 
during examination of  infected patients. Unfortunately, no 
changes were seen in their behaviors due to lack of attitude 
modification [21, 23]. 

Practice 

In terms of  practice, the  majority of  the  participants 
ranked as ‘weak’. Moreover, no significant relation was 
observed between knowledge and practice; e.g., whether 
the knowledge increased or decreased, the practice did not 
change. Also, in similar studies, no relation between knowl-
edge and practice was noted; however, there was significant 
relation between attitude and practice, which shows impor-
tance of  factors improving personnel’s attitude to improve 
their practice [24, 25]. Therefore, the best way to improve-
ment in practice is change in attitude. 

As seen in the results, even medical and nursing students 
presented weak practice, despite recently passing appropri-
ate courses about blood-borne diseases and pre-exposure 
prophylaxis. If people would constrain themselves to prac-
tice standard precaution proceedings, they would naturally 
have better practice, and there would be serious prevention 
of  diseases transmission. It must always be reminded that 
not all infections are recognized, and precaution measures 
must not be performed only in special cases, in whom 
an infection is recognized, but all patients must be seen as 
the source of infection [15]. 

Limitations 
Although this study was unusual due to cooperation 

of  1,912 members of  two big educational hospitals, low re-

place (Namazi or Faghihi hospitals) presented weak to me-
dium average score in all three areas of KAP. 

Knowledge 

In this study, knowledge had weak to medium average 
score in healthcare providers, which is in line with results 
of  other studies. Compared with previous research, this 
investigation indicated that almost all job categories had 
knowledge at medium and weak levels, although more than 
94% of participants have taken part in training courses on 
post-exposure prophylaxis (PEP) [16, 17]. A study conduct-
ed in Singapore showed that scientific knowledge about 
transmissibility of  HIV infection healthcare workers was 
considered as ’poor’ [18]. Even people knowledge in terms 
of pursuing needle stick injury was weak, with only 19.8% 
of  physicians correctly pursuing this matter. Similarly, as 
other studies have revealed, a high percent of those injured 
through needling had not reported and appropriately pur-
sued this issue [19, 20]. Additionally, average score of par-
ticipants’ knowledge to prevent hepatitis B was weak, which 
could be itself a proof of low coverage of vaccination against 
this disease. In terms of knowledge on which pathogen type 
has the highest risk of transmission, in almost all job catego-
ries, knowledge score was ranked as ‘good’, which is consis-
tent with similar study from U.A.E. [21]. It seems necessary 
to provide theoretical classes for healthcare providers on 
knowledge of transmitting blood-borne diseases. 

Attitude 

According to Miriam Webster, definition ‘attitude’ is 
a mental position with respect to (or a feeling or an emotion 
toward) a fact or state’ [22]. Also, based on theory of planned 
behavior, the  connection between people’s attitudes and 
practices is well established (the link between KAP). In line 

Table 2. Frequency of correct answers in different job categories in healthcare professionals of Namazi and Shahid Faghihi hospitals 

Job categories Questionnaire items 

Physician, 
n (%) 

Medical 
student, 

n (%) 

Nurse, 
n (%) 

Nursing 
student, 

n (%) 

Nurse 
assistant, 

n (%) 

140 (77.8) 80 (74.8) 425 (34.2) 13 (37.1) 72 (28.2) Which disease has more risk of transmission 
(HIV, HBV, or HCV)? 

114 (63.3) 54 (50.5) 304 (24.5) 1 (2.9) 68 (26.7) How transmission of HIV could be prevented? 

2 (1.1) 0 (0.0) 21 (1.7) 0 (0.0) 9 (3.5) How transmission of HAV could be prevented? 

156 (86.7) 67 (62.6) 706 (56.8) 23 (65.7) 131 (51.4) How transmission of HCV could be prevented? 

31 (17.2) 19 (17.8) 481 (38.7) 18 (51.4) 117 (45.9) How much is the effect of post-exposure 
prophylaxis (PEP) of HIV? 

37 (20.6) 31 (29.0) 567 (45.6) 14 (40.0) 129 (50.6) How do you follow and report your needling? 

105 (58.3) 73 (68.2) 734 (59.1) 22 (62.9) 141 (55.3) Do you use latex gloves or safety box during 
blood sampling? 
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sponse rate of the specialists and professors employed in these 
two hospitals decreased this group’s sample size. Another lim-
itation was due to the use of the questionnaire, which may dif-
fer from results of a direct interview or observation of actual 
behaviors of individuals. 

Conclusions 
Low level of  knowledge in all job categories indicated 

that participating in training courses did not provide a de-
sired efficiency. Therefore, paying attention to the main role 
of mentorship held by professors and residents is of great im-
portance. Secondly, exertion of overseen rules and principles 
of  the hospital personnel practice would be crucial due to 
their vital role in the infection transfer cycle. Reinforcement 
of supervision on practice and execution of punishment and 
encouraging rules to prevent infection prevalence among 
personnel and patients are necessary, and those responsible 
for infection control must consider this matter. 
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