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Background
Approximately 5 to 10% of patients admitted to acute-care 

hospitals or 2 million patients per year in the United States acquire a 
nosocomial infection.1 Of these, 50 to 70% are caused by antimicrobial-
resistant strains of bacteria and 77,000 to 90,000 infected patients die 
annually.2 The World Health Organization has reported that, at any 
given time, approximately 1.4 million people have a healthcare-
associated infection.3 Furthermore, the annual economic impact of 
these infections in the United States was estimated to be US $6.5 
billion.4

The rate of infection is higher in developing countries and annually 
about 2 to 4 million cases of nosocomial infection occur in these 
countries, so that it is the eleventh leading cause of death in the world 
and the fifth leading cause of death in hospitals.5 The prevalence of 
this kind of infections in Iran has been reported between 1.9% and 
25%.6 The main goal of infection control program is reducing the risk 
of hospital-acquired infections to protect the patients, hospital staff 
and visitors.

In order to achieve this goal, an organization has been established 
which is called Hospital Infection Control Committee (HICC). HICC 
is responsible for planning and evaluation of all the matters relating 
to infection control. One of the main tasks of HICC is to program 
education, and in this regard, infection control nurse plays a key role 
in the implementation of educational programs. The most fundamental 
issue of conforming to health standards is, knowledge or ignorance, 

agreement or disagreement and respecting or disrespecting the rules. 
Therefore, being aware of the health behavior is one of the basic 
issues.7 Preventing nosocomial infections requires consideration of 
three concepts of knowledge, attitude and practice. Since in developing 
a training program, scrutiny of knowledge and attitude level and 
performance quality is considered as the first step, awareness of the 
beliefs and behavior of hospital staff, especially nurses, about the key 
points of infection control is of particular importance. Considering 
these facts, we decided to assess the knowledge, attitude and practice 
of physicians and nurses in the field of hospital infection control at 
Imam Reza Hospital which is a reference hospital in the north-eastern 
Iran.

Method
The present study is a prospective cohort study that was conducted 

during the period of 6 months, from February to August 2015. In this 
study, the sample size was selected using the probability sampling 
technique and by stratified sampling method. According to the 
research purpose, to explore the hypotheses and research questions, 
primary chi-square test was used. By considering the low power of 
80% for this experiment and a significance level of 5%, the minimum 
sample size of 334 was calculated for the study which must be divided 
into two groups based on the number of the nurses and physicians. 
Samples of each group were randomly selected. Software such as 
NCSS & PASS was used in order to estimate the sample size. Data 
were collected by questionnaire. Participation of all the subjects was 
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Abstract

Background: For better planning, hospital infection control supervisors should be aware 
of the behavioral status of their employees. The aim of this study was to evaluate the 
knowledge, attitude and practice of nurses and physicians in the field of infection control at 
a tertiary university hospital in north-eastern Iran.

Methods: In this prospective cohort study, a researcher based questionnaire was used to 
assess the knowledge and attitude of the participants. Additionally, a checklist completed 
by several trained observers, was used to evaluate their practice, based on the opportunities 
and overall performance of the subjects.

Results: Totally 334 people (including 180 nurses and 154 physicians) were evaluated. 
Only 1.5% of respondents had low knowledge level. There was no significant difference 
between the knowledge level of physicians and nurses (p= 0.101). Also, 97.7% of subjects 
had a positive attitude towards infection control issues. In general, poor practice was only 
detected in 8.7% of the participants. Nevertheless, in issues such as hand hygiene upon 
entering the ward, removing rings or watches during hand washing and hand washing with 
soap and water for 15-30 seconds, less than 20% of them had proper performance.

Conclusion: The present study demonstrated that the knowledge and attitude of physicians 
and nurses towards infection control issues in hospital seem acceptable. However, the 
percentage of poor practice compared with attitude and knowledge was higher. Despite 
overall favorable practice, the participants’ performance was poor with respect to certain 
important issues that deserve special attention.
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based on personal consent and they were assured of the confidentiality 
of the personal information. The hospital was the location of the 
project including all the intensive care units, internal medicine, 
pediatrics, surgery, gynecology and emergency departments.

Questionnaires were set in two sections, the first section was 
related to data and personal information including gender, occupation, 
years in service and the work units, and the second part contained 
three separate sheets:

i.	 Questions related to knowledge included 9 which were evaluated 
based on “yes or no” answers.

ii.	 Questions related to the attitude consisted of 8. The scale used to 
determine the level of attitude was from 0 to 10 for any questions.

iii.	 Questions related to the practice were 16. The behavior included 
issues regarding hand washing, maintaining the standard 
precautions when dealing with patients and caring activities and 
disposal of hospital waste. Information on the performance was 
evaluated by supervision of executive assistant and three trained 
nurses of HICC by presence in different hospital departments and 
observing the practice of subjects to evaluate opportunities which 
were recorded on the questionnaire. Considering the diversity of 
observers, as well as the difficulty of identifying “opportunity”, 
in which proper practice should be performed, the Inter Rater 
Reliability method was used to measure the reliability of the 
performance questionnaire. The homogeneity of measurements 
which were done with one tool on set of single subjects by 
three assessors was calculated to check the degree of assessors’ 
agreement on the tool. In order to assess the reliability of this 
method, intra-class correlation was used.

The total score of attitude could be in the range of 0 to 80. If the 
answers to the knowledge questions were correct, then score one was 
assigned, otherwise a zero score was considered. The sum of scores 

for these issues ranged from 0 to 9. Questions relating to the practice 
according to the “Yes or No” answer, would be given zero or one, and 
the total score would be in the range of 0 to 16.

The final score, which was obtained from the total scores of each 
group of questions related to a domain, was classified in a way that 
top one-third scores indicated an excellent knowledge, attitude, and 
practice. The middle third scores indicated an average level, and the 
lower one-third showed a poor knowledge, attitude, and poor practice.

Results
This study was conducted on 334 hospital staff, 18 (53.9%) nurses 

and 154 (46.1%) physicians. Overall, 210 (62.9%) were female and 
124 (37.1%) were male. Comparing genders in both groups showed 
a significant difference between the two groups based on the job, so 
that 68.3% of the nurses and 56.5% of the physicians were female. 
The mean age of the population study was 35.3±7.22 years, in the 
range of 25 to 55 years. Regarding the location of employment, 
most of the subjects were working in the internal medicine (19.5%), 
surgery (17.7%) and emergency (13.5%) departments. The statistical 
comparison showed that the two occupational groups were not 
statistically different from each other based on the location (p=0.902). 
The average work experience of the subjects was 9.4±6.08 years, in 
the range of 0 to 28 years. Additionally, two occupational groups were 
being compared regarding their average years of work experience 
which indicated that the nurses had more job experience than the 
physicians and the difference was significant (Table 1).

Knowledge of subjects was assessed using 9 questions. So, based 
on the number of correct answers, people could obtain a score in the 
range of 0 to 9. The average score of 6.5±1.863 was obtained by the 
participants. The results showed that the average score was higher in 
the physician group, but the difference was not statistically significant 
(Table 1).

Table 1 Years in service, knowledge and attitude scores and percentage of actual practices in related to occupation of respondents [Mann-Whitney test].

Maximum Minimum SD Median Mean Number Occupation
28 2 6.33 12 12.8 Years in Service

180 Nurse
9 2 1.876 6 6.34 Knowledge
80 40 7.63 76 73.3 Attitude
90.9 0 18.9 60 53.7 Practice (%)
20 0 4.97 3.5 5.5 Years in service

154 Physician
9 2 1.834 7 6.69 Knowledge
79 52 4.77 71 70 Attitude
100 0 16.42 60 59.3 Practice (%)
28 0 6.8 9 9.4 Years in service

334 Total
9 2 1.863 6.5 6.5 Knowledge
80 40 6.67 72 71.8 Attitude
100 0 17.8 60 58.2 Practice (%)

Years in Service: p<0.001; Knowledge: p= 0.101; Attitude: p< 0.001; Practice: p= 0.319

By dividing the level of knowledge on the basis of scores as high 
(score 7 or higher), moderate (score 6-3) and low (score less than 3) it 
was found that generally 48.5% of individuals had an average level of 
knowledge and 50% had a high knowledge level. Comparing the two 
groups in terms of knowledge showed that the two groups were not 
statistically different in this respect (Table 2).

To assess attitude, 8 questions were used and the subjects were asked 
to score each sentence from 0 to 10 based on their degree of agreement 

(higher score meant more agreement with the sentence). The average 
score was 71.8±6.67. Comparing scores in two occupational groups 
showed that nurses on average gave higher scores than physicians 
(73.3±7.63 compare with 70±4.77) which was significant (p<0.001) 
(Table 1). By dividing total scores of participants on attitude, 3 levels 
of attitude were obtained as follows: positive attitude (grades 80-54), 
neutral (grades 53-28) and negative (Grades 27-0). It was found the 
majority of participants (97.7%) have a positive attitude towards the 
proposed issues.
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Comparing the attitudes of the two occupational groups showed 
no significant difference in this respect between the two groups (Table 
2). In order to evaluate the practice, 16 positions were considered. 
Subjects were observed in each opportunity and their performance was 
assessed. Accordingly, participants had proper practice 58.2±17.80 
percent of the time. Comparison between the two occupational 
groups showed that although the prevalence of proper practice among 
physicians was higher, the difference is not significant between the two 
groups (Table 1). The performance of participants was divided into 
poor practice (correct performance at less than 33% of opportunities), 
moderate (correct performance at 66-34% of the opportunities) and 
good practice (best performance in more than 66% of the times). It 

was found that 8.7% of participants had poor practice, 54.5% of them 
average and 36.8% of subjects had good practice. Comparison of 
nurses and physicians revealed no significant difference between the 
two groups in this respect (Table 2).

Also, it was found that there is no correlation between work 
experience and score of knowledge and attitude of physicians and 
nurses. Table 3 shows this comparison. Finally, the percentages of 
good practice for nurses and physicians were assessed in each of 
16 opportunities. The comparison between two groups in terms of 
occupation also showed that they were not significantly different 
(Figure 1).

Table 2 Comparison of knowledge, attitude and actual practice level of respondents in related to years in service and occupation [Fisher’s exact test]

 Nurse Physician Total P value

Years of service (mean) 12.8±6.33 5.5±4.97 9.4±6.8 p<0.001
Knowledge score 6.3±1.88 6.7±1.83 6.5±1.86 p= 0.101
Knowledge level Low 4 (2.2) 1 (0.6) 5 (1.5)

p= 0.157NO. (%) Moderate 94 (52.2) 68 (44.2) 162 (48.5)
High 82 (45.6) 85 (55.2) 167 (50)

Attitude score 73.3±7.63 70±4.77 71.8±6.67 p< 0.001
Attitude level Negative 0 0 0

p= 0.458NO. (%) Neutral 5 (2.8) 2 (1.3) 7 (2.1)
Positive 175 (97.2) 152 (98.7) 327 (97.9)

Actual practices 57.3±18.9 59.3±16.42 58.2±17.8 p= 0.319
Practice level Poor 17 (9.4) 12 (7.8) 29 (8.7)

p= 0.963NO. (%) Moderate 96 (53.3) 86 (55.8) 182 (54.5)
Good 67 (37.2) 56 (36.4) 123 (36.8)

Table 3 Comparison of knowledge and attitude scores in related to years in service of respondents [Kruskal-Wallis test]

Occupation Years in ServiceNumber Mean Median SD P value

Nurse

<5 years 19
Knowledge 6.9 8 1.88 p= 0.274
Attitude 71.6 73 6.91 p= 0.113

5-15 years 109
Knowledge 6.2 6 1.95 p= 0.274
Attitude 73.6 77 8.42 p= 0.113

> 15 years 52
Knowledge 6.5 6 1.67 p= 0.274

Attitude 73.5 75.5 5.99 p= 0.113

Physician

<5 years 88
Knowledge 6.8 7 1.77 p= 0.104
Attitude 69.8 71 4.87 p= 0.870

5-15 years 62
Knowledge 6.4 6.5 1.9 p= 0.104
Attitude 70.3 71 4.77 p= 0.870

> 15 years 4
Knowledge 8 8.5 1.41 p= 0.104
Attitude 71 70 2.71 p= 0.870

Discussion
The results of this study showed that the mean score in knowledge 

of infection control among physicians and nurses was acceptable and 
the subjects on average, obtained more than 70% of the score (6.5 of 
the total score of 9). “Hand washing is one of the pillars of standard 
precautions” gained the highest percentage of correct answers, while 
“Hospital environment is a facilitator of transmitting infection” and 
“The hospital staff is a potential risk for transmission of infection to 
patients” scored the lowest percentages.

Obviously, the low percentage of correct answers for these two 
issues show that the important role of the hospital environment and 
staff in infection control is still not well understood by staff. Previous 

studies in this field in Iran mainly focused on nurses. According to 
Ghadamgahi and colleagues’8 study on nursing staffs at some hospitals 
in Mashhad, only 2.2% of subjects had low knowledge level about 
hospital infection control and most had an average or good level of 
knowledge.8 Amerioun and colleagues9 in their study also showed that 
65% of nurses had good knowledge in the field of infection control.9 
Similarly, a study conducted by Parmeggiani et al.10 demonstrated that 
most of the nurses in the field of healthcare practice have a high level 
of knowledge about standard precautions.10 In contrast, Abdullahi and 
colleagues11 showed that 26.5% of nurses out of 518 subjects had very 
low level of knowledge with respect to infection control measures.11 
Kamulegeya et al.12 also found that 51.4% of nurses out of 209 
participants have poor or wrong knowledge about the transmission of 
blood-borne organisms.12 In the study by Darawad and colleagues13 
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which evaluated 198 nurses, it was also shown that Jordanian 
nurses have moderate level of compliance with hand-washing and 
poor knowledge about hand hygiene protocols.13 These observed 
differences may be due, to some extent, to the use of different tools 
(different questionnaires) in the cited studies. Because of the difference 
in the content, design and difficulty of the questions (multiple choices 
vs. yes/no answers) various classification of knowledge in different 
studies makes it impossible to compare them accurately.

Figure 1 Percentage of good practice in different opportunities in related to 
occupation.

With respect to attitude, participants of the present study gained 
higher scores on average (72 score out of 80), which represents 
that most personnel (95%) showed a positive attitude towards 
infection control believes. It was noted that the scores of nurses were 
significantly higher than physicians. The findings of this study are 
consistent with other studies in this area. The study by Ghadamgahi8 
also showed that the majority of personnel understood the threats and 
had a positive attitude towards hospital infection prevention methods.8 
Allahbakhshian and Karimi’s14,15 studies showed similar results and 
the study by Parmeggiani et al.10 also demonstrated most of the 
healthcare workers (94%) had a positive attitude towards infection 
control programs.10

McGaw et al.16 studied the difference between the attitudes of 
nurses and physicians with respect to the infection control guidelines 
in surgical wards. In this study, 90 physicians and 42 nurses who 
constituted 73% and 75% of the total staff were assessed. They 
concluded that nurses generally had higher positive attitude (p<0.001) 
and higher acceptance rate (p=0.008) compared with the physicians.16 

Stein and colleagues also run an experiment on 75 physicians and 143 
nurses in whom the results showed that physicians significantly had 
weaker outlook and attitude in that matter. Also, physicians and nurses 
had significant difference with regard to attitude and compliance of 
hand washing before and after contacting a patient and wearing gloves 
when taking blood (p <0.001 for all).17 The positive attitude is mainly 
coming from adequate and accurate knowledge in the relevant field. 
As was shown in the present study, the attitude and knowledge levels 
were higher among the nurses. Although there is a thin line between 
knowledge and attitude, raising the level of knowledge generally 
leads to positive attitude. Continuous education can change people’s 
attitudes, so that key points turn to a principle. Regarding the practice, 
participants of the study on average had a proper performance in 
58.2% of the times. Comparison of the two occupational groups 
showed that despite the fact that there was a higher percentage of good 

practice among physicians; the difference between the two groups was 
not significant. As demonstrated, the percentage of poor practice was 
higher and the mean of good performance compared with percentage 
of correct answers and positive attitude among the subjects was lower. 
These findings were consistent with Askarian18 & Parmeggiani10 
results. In their studies, they showed that despite having a high level 
of knowledge and positive attitude towards infection control and 
standard precautions, the performance of the individuals was poor. 
Different reasons are discussed and the most important of them can 
be traced to the influence of high workload.19 Too few staff, too many 
patients will reduce the quality of health care. The long work shifts due 
to labor shortage can also lead to fatigue and inattention to infection 
control principles. Other influential factors can be pointed to a lack of 
resources for standard precautions.19 To achieve the proper behavior, 
infection control principles should be internalized and should appear 
in the mental functions of individual staff, which means that raising 
the level of knowledge upgrades attitudes and ultimately leads to good 
practice. In this regard, Foster and his colleagues conducted a study to 
assess the knowledge, acceptance and practice of health professionals 
(physicians and nurses) in the field of workplace infection control 
which showed despite the fact that health personnel were aware of the 
infection risks, they had lower adherence to standard precautions.20 In 
the present study issues such as “15 to 30 seconds of hand washing 
with soap and water” (12%), “removing rings or watches while 
washing hands”(14%),” hand hygiene upon entering the ward” 
(18%),” wearing gloves during patient care “(39%) and “hand 
hygiene before patient contact” (43%) had the lowest percentage of 
proper performance. One of the major reasons behind the staff’s poor 
practice in hospital infection control activities can be lack of belief on 
the usefulness of these activities.

According to the study by Kennedy and colleagues21 on 215 
workers in the neonatal intensive care unit (NICU), only 35% of the 
participants were aware that the amount of bacteria on the surface of 
a hand wearing a ring is higher, and only 30% and 35% of them knew 
that long nails and artificial nails are associated with higher pollution 
of gram-negative bacteria, respectively. 61% of subjects wore at least 
one ring while working and 8% of them used artificial nails. They 
concluded that there is a disconnect between knowledge, attitude and 
practice in the field of hospital infection control principles. Health 
service staffs were not properly aware that there is a relationship 
between wearing a ring and bacteria count on hands. Also, they did 
not believe that ring, long or artificial fingernails increase the risk 
of nosocomial infections.21 In summary, the literature also notes 
that despite the proper overall performance of the workplace staff, 
it seems insufficient in some key issues that are very effective in the 
transmission of hospital germs.

Conclusion
Despite the proven effects of infection control activities, personnel 

providing health care sometimes have low knowledge level and poor 
practice in dealing with patients which leads to failure in infection 
control programs. This study showed that the knowledge and positive 
attitude towards standard precautions and infection control programs 
of hospital staff is at an acceptable level. Nonetheless, the percentage 
of poor practice in relation to attitude and knowledge is higher. 
Therefore, continuous training and regular monitoring seem to be 
necessary in order to solve these issues.
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