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Abstract

Background In the intensive care unit (ICU), infections due to multidrug-resistant (MDR) bacteria lead to poor clinical
outcomes, prolonged ICU and hospital stays, high mortality and morbidity rates, and higher patient care cost. This
study investigated knowledge, attitudes and practices (KAP) of ICU head nurses in Iran towards infection prevention
and control (IPC) measures and antimicrobial resistance (AMR).

Methods This study was conducted among 61 ICU head nurses of the 36 hospitals in Isfahan, Iran on 19th July 2023.
Data was collected by self-administer questionnaires. Data analysis was performed using SPSS version 25.0 level of
significance was considered to be less than 0.05 in all tests.

Results Of the 61 participants, 56 (91.8%) were female and their ages ranged from 27 to 56 years old with a mean
age of 39.3+5.6 years. 75.4% of participants had a bachelor’s degree and 24.6% had a master’s degree. The mean work
experience in the ICU and duration of experience in the hospital was 8.1 and 16.2 years, respectively. The mean scores
for KAP were 3.84 +1.86 (with a range of 0-9), 55.00+ 12.50, 35.84 +4.19 (with a range of 24-48) and 21.27 +3.13 (with
arange of 17-29), respectively. There was a significant relationship between knowledge and total years of experience
(r=0.256, P<0.048).

Conclusion The study showed that most participants had weak knowledge, a positive attitude and weak practices.
Consequently, more emphasis is needed to improve the ICU head nurses KAP toward IPC measures and AMR,
especially in areas where gaps were identified. Additionally, there is a need to an educational plan on these topics in
the training of nursing programs.
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Introduction

Hospital-acquired infections, also known as healthcare-
associated infections (HAIs), are infections that occur
while receiving health care, developed in a hospital or
other health care facility that first appear 48 h or more
after hospital admission, or within 30 days after having
received health care. HAIs not only endanger patients
but also impose significant financial burdens on health-
care systems. HAI infections include catheter-associated
urinary tract infections (CAUTI), central line-associated
bloodstream infections (CLABSI), surgical site infections
(SSI), Hospital-acquired Pneumonia (HAP) and Venti-
lator-associated Pneumonia (VAP) [1, 2]. HAIs are not
only dangerous for patients but also have financial bur-
den for health care system and cause bacteria to become
resistant to antibiotics. According to the World Health
Organization (WHO), the estimated prevalence of HAIs
ranges from 3.6 to 12% in high-income countries and
from 5.4 to 19.1% in low- and middle-income countries
[3]. Antimicrobial resistance (AMR) threatens the treat-
ment of HAIs, and has been identified as a global health
threat by the WHO. Hence, prevention and control of
HAISs appear as an important public health problem.

It has been estimated that rising rates of multidrug-
resistant bacteria (MDR) infections could lead to the
death of some 10 million people and cost the world’s
economy USD 100 trillion by 2050 [4]. Infections by MDR
isolates occur frequently in patients admitted to intensive
care unit (ICU) and are associated with increased mor-
tality, prolonged duration of ICU stay and healthcare
costs [5]. In recent years, studies in Iran have shown that
the prevalence of MDR specially carbapenem-resistant
gram-negative bacteria in ICUs has increased signifi-
cantly, and some studies have shown that some outbreaks
has occurred in ICUs. Healthcare workers (HCW), espe-
cially the nurses play a unique role in spreading the infec-
tion caused by these organisms and they are considered
as key members of managing and controlling the HAIs
[6]. Infection prevention and control (IPC) measures are
critical in preventing the risk of acquiring and transmit-
ting HAIs. The lack of IPC practices in ICUs is a contrib-
uting factor to spread of MDR pathogens and AMR [7].

According to WHO, poor knowledge, attitude, and
practice (KAP) among the HCWs are among the key
predictors of HAIs [8]. Globally, a number of studies
have investigated the involvement of nurses in AMR and
infection prevention and control, focusing on their KAP.
Individual studies among nurses have suggested that suit-
able knowledge and attitude can be very important fac-
tors in good infection control and prevention measures
[1, 9]. Some studies have also showed that low and mod-
erate levels of knowledge among nurses regarding AMR
and of infection prevention [9, 10]. However, no study
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has thus far been conducted towards these issues among
ICU head nurses in different hospitals.

On the one hand, the highest rate of MDR infections
occurs in the ICUs of Iranian hospitals, and on the other
hand, ICU supervisors are one of the most key employ-
ees of the healthcare system that play an important role
in the control of HAIs due to MDR pathogens and they
can also apply the rules and regulations of their depart-
ment within the framework of the general policies of the
hospital in any committee, this study has been conducted
to examine the ICU head nurses’ KAP towards AMR and
infection control and prevention standards.

Methods

Study design and settings

A cross-sectional study was conducted on the 61 ICU
head nurses of the 36 hospitals (including 29 govern-
mental hospitals, 6 private hospitals and 1 social security
hospitals) to assess the KAP of this group towards infec-
tion control and MDR organisms in Isfahan province on
19th July 2023. These HCWSs were selected because most
HAIs occur in this ward of Iranian hospitals. A paper-
based survey was used to collect data and that was vol-
untary. Participants were requested to avoid consulting
each other and searching online. In this study, all partici-
pants were included in the study because they filled out
the questionnaire and no exclusion criteria were applied,
as we aimed to include the entire population of ICU head
nurses.

Study population

There are 59 hospitals in Isfahan province, 31 of which
are in Isfahan metropolis and 28 in other cities. Of the 59
hospitals, 40 have at least one ICU (28 university hospi-
tals and 12 hospitals affiliated to social security organiza-
tions, private, charities and semi-public). In total, these
40 hospitals have 64 ICUs, each with a head nurse. In this
study, all hospitals that have at least one ICU ward were
invited to participate in a one-day conference for ICU
head nurses through the administrative correspondence
of the Vice President of Treatment of Isfahan University
of Medical Sciences.

Questionnaire design

A questionnaire was designed specifically for this study
after an extensive review of previously published ques-
tionnaires and some modifications were made to the
questions based on common practical knowledge in Iran.
The questionnaire form is shown in the supplementary
file. A pilot study with a sample size of 5 was conducted
to test the validity and reliability of the questionnaire.
This questionnaire includes 9 knowledge questions,
10 questions on attitude and 10 questions on practices.
The questionnaire also collected data on demographic
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characteristics including gender, age, educational level,
work experience in the ICU and number of years of expe-
rience in the hospital. Responding to the questionnaire
took between 20 and 30 min.

For knowledge-related questions (n=9), a correct
answer was assigned a score of 1, while an incorrect or
“don’t know” answer was assigned a score of 0. The mini-
mum and maximum scores in the knowledge domain
were 0 and 9, respectively. Responses to questions related
to attitude (n=10) were scored on a 5-point Likert scale
from 1 to 5, Score “1” was given for the least appropri-
ate response and “5” was given for the most appropri-
ate answer. The minimum and maximum scores in this
domain were 24 and 48, respectively. For practice-related
questions (#=10), each correct answer was assigned a
score of 1, while a wrong response was assigned a score
of 0. In the end, the scores were calculated in percent.
The minimum and maximum scores in this domain
were 17 and 29, respectively. In this study, all domains
were assessed as suitable if the related scores were >60%
(For knowledge, score greater than 5; for attitude, score
greater than 37; and for practice, score greater than 21).

Data collection

In this study, one person from the research team
attended the meeting and provided the participants with
the necessary explanations about how to fill out the ques-
tionnaire and its different parts, and then the paper ques-
tionnaires were distributed. To maintain confidentiality
and anonymity and to make sure that researchers were
unable to accidentally identify the participants, we del-
egated one administrative personnel who were not mem-
bers of the research team to collect all questionnaires,
and to convey them to the research team.

Statistical analysis

Statistical analyses were done using SPSS software
(SPSS, Inc., Chicago, IL, USA, version 25). Descriptive
data are reported as mean + SD, or number (percent) as

Table 1 Demographic characteristics of participants (n=61)
Characteristics

Age (year) 393156
Gender

Male 5(8.2)
Female 56(91.8)
Education

BSc 46 (754)
MSc 15 (24.6)
Work experience (year)

In hospital 16.2+4.8
InICU 81+64

Data presented as Mean +SD and Number (Percent)

BSc, Bachelor; MSc, Master of Science, ICU, Intensive care unit
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appropriate. Independent sample t-test, chi-square test,
Fisher exact test, were used as appropriate. Pearson’s
correlation coefficient was used to assess relationships
between continuous variables (e.g., knowledge scores and
years of experience). All hypothesis testing was two tailed
and level of significance was considered to be less than
0.05 in all tests.

Results

The participants were invited to the study from 40 eligi-
ble hospitals (with at least one ICU). Overall, there were
64 ICU head nurses across 40 hospitals in Isfahan prov-
ince. Of these, 61 head nurses (95.3% response rate) from
36 hospitals participated in the study. The participant’s
ages ranged from 27 to 56 years old with a mean age of
39.3+5.6 years. As for the professional qualification of
the participants, 75.4% of them had a bachelor’s degree
and 24.6% had a master’s degree. Among them, (91.8%)
were female, the mean work experience in the ICU and
duration of experience in the hospital was 8.1 and 16.2
years, respectively (Table 1).

Table 2 shows the number of the participants with the
correct answers in each knowledge statement. The mean
(+SD) score for knowledge was 3.84 +1.86, with a range
of 0-9. We found that 80.3% of the participants had good
knowledge (=80%correct response) about the possibility
of contamination of blood sampling with Staphylococcus
epidermidis. We found that almost half of the partici-
pants correctly responded to the knowledge statements
related to classification of drug resistant bacteria (50.8%),
the last line treatment for Gram-negative bacterial infec-
tion in Iran (57.4%) and the median cost of a single CRO
infection in hospitals (50.8%). While fewer participants
(less than 35%) correctly responded to the statements
related to questions number 2, 3, 5, 6, and 7.

In relation to the attitude of nurses (Table 3), the mean
score was 35.84+4.19, with a range of 24-48. When
asked about compliance with standard precautions,
27.9% of participants answered that it is not easy to fol-
low (strongly agree or agree). 41% of head nurses dis-
agreed or strongly disagreed that healthcare workers are
occupationally exposed to infectious diseases. Around
80.3% strongly agreed or agreed that they feel frustrated
when others neglect hand hygiene while 95.1% strongly
agreed or agreed that hand hygiene could reduce the
spread of infections.

In relation to the practice of nurses (Table 4), the over-
all mean practice score was 21.27+3.13, with a range of
17-29. The majority (70.5%; 43/61) of participants stated
that when a patient acquired an MDR infection, they use
a warning sign above the patient’s head or room to pre-
vent its spread. Around 50% of them stated that chlorhex-
idine bathing in their ICUs is done every five days. A
total of 17/61 (27.9%) head nurses responded that they
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Table 2 Knowledge questions regarding HAls and antibiotic resistance

No. questions and possible answers (correct answer is bold) Correct Incorrect |
don’t
know

1. Microbiology laboratory reported Klebsiella pneumonia with the following resistance pattern from a pa- 31(50.8) 16 (26.3) 14
tient’s blood culture; which of the following definitions about this bacterium is correct? (23)
Sensitive to: Colistin
Resistant to: Meropenem, Ceftazidime, Cefepime, Ciproflixacin, Levofloxacin, Amikacin, Tazosin
a) XDR
b) Not-MDR
c) PDR
d) I don't know
2. Which bacteria are more likely to colonize in nasal mucous and gastrointestinal tract of patients in ICU, 16 (26.2) 34 (55.7) I
respectively? (18)
a) CRAB-MRSA
b) MRSA-VRE
c) CRKP-MRSA
d) I don't know
3. Which of the antibiotics reported in microbial culture is used to diagnose MRSA? 14 (23) 40 (65.5) 7
a) Oxacilline/Cefoxitin (11.5)
b) Methicillin
€) Vancomycin
d) I don't know
4. Which antibiotic is the last line treatment for Gram-negative bacterial infection in Iran? 35(574) 22 (36.1) 4(6.6)
a) Vancomycin
b) Linezolid
¢) Colistin
d) I don't know
5. Which organism has the highest rate of antibiotic resistance in Iran? 18 (29.5) 42 (68.8) 1(1.6)
a) Acinetobacter baumannii
b) Klebsiella pneumoniae
¢) Staphylococcus aureus
)

d) I don't know

6. Which bacteria is the most common organism isolated from patients’ clinical samples in Iran? 20(32.8) 35 (574) 6 (9.8)
a) Escherichia coli

b)Klebsiella pneumoniae

¢) Staphylococcus aureus

d) I dont know

7. How much is mortality rate in patients infected with carbapenem-resistant gram-negative bacteria ac- 20(328)  21(344) 20
cording to recent studies? (32.8)
a) 0-10%

b)10-20%

C) 20-70%

d) I don't know

8. How much does every infection caused by carbapenem-resistant gram-negative bacteria cost in average? 31(50.8) 15(246) 15

a) 1000 $ (24.6)
b) 1000 $-5000 $

) 20000 $- 60000 $

d) I don't know

9. Which organism is more likely to contaminate samples in unprincipled blood sampling? 49 (80.3) 7(13.1) 4(6.6)
a) Staphylococcus aureus

b) Staphylococcus epidermidis

) Escherichia coli

d) I don't know

Data presented as Number (Percent).

MDR, multidrug -resistance; XDR, extensively drug-resistant; PDR, pan drug resistance; MRSA, methicillin-resistant Staphylococcus aureus, VRE, vancomycin-resistant
enterococc; CRAB, carbapenem-resistant Acinetobacter baumannii; CRKP, Carbapenem-resistant Klebsiella pneumoniae
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Table 3 Attitude of nurses about HAIs and antibiotic resistance
Questions Strongly Disagree  Neither Agree Strong-
disagree agree ly

Nor agree

disagree
1. Following standard cautions is not easy. 9(14.8) 33 (54.1) 2(3.3) 15 (24.6) 2(3.3)
2. Standard precautions prevent infection spread from patients to staff and vice 0 0 1(1.6) 27 (44.3) 33 (54.1)
versa.
3. Itis difficult to work properly wearing personal protective equipment. 13(21.3) 25 (41) 1(1.6) 21(34.4) 1(1.6)
4. Infection Transmission can be reduced by following standard and contact 0 101.6) 0 20 (32.8) 40 (65.6)
precautions.
5. Washing hands with soap or hand rubbing with alcohol before and after contact 1 (1.6) 1(1.6) 1(1.6) 10(164)  48(78.7)
with patients can reduce the infection transmission.
6. You have to worry about exposing your family and friends to HAIs when nursinga 0 13(21.3) 4(6.6) 20(32.8) 24 (39.3)
patient.
7.Washing hands before and after contact with patients can reduce the risk of HAls. 0 0 9(14.8) 23(37.7) 29 (47.5)
8. Risk of occupational infection among health care workers is high in your 2(3.3) 23(37.7) 5(8.2) 18 (29.5) 13(21.3)
workplace.
9. Stationery, telephone and door handles are not sources of infection. 31(50.8) 29 (47.5) 0 0 1(1.6)
10. | feel frustrated when others neglect hand hygiene. 2(3.3) 9(14.8) 1(1.6) 28(459) 21 (344)

Data presented as Mean +SD, Number and Number (Percent)

HAls, Healthcare-associated infections

isolated infected patient with MDR bacteria in a single
room. More than half (52.5%; 32/61) of the participants
responded that nurses use one glove for each patient care
and one gown for each work shift. Almost 68.9% stated
that HCWs in their ICU wash their uniforms or scrubs
weekly. Almost most of the participants (63.9%; 39/61)
stated that the monitoring of patients infected with XDR
bacteria is done to prevent and control the spread of
drug-resistant bacteria in their ICUs.

Data analysis showed a significant relationship between
the mean of head nurses’ knowledge score and their total
years of experience mean (r=0.256, P<0.048) (Fig. 1). As
can be seen in Table 5, no statistically significant associa-
tion was observed between demographic and other occu-
pational characteristics with knowledge, attitude and
practice scores.

Discussion

HAIs and antibiotic resistance are one of the main prob-
lems in health care system worldwide and it helps a lot
handling the problem if HCWs have adequate knowl-
edge, attitude and practice toward this [11, 12]. The pres-
ent study is the first study conducted with the aim of
investigating head nurses’ knowledge and practice of and
attitude toward AMR and infection control and preven-
tion standards.

In the present study only 19.7% of participants had
suitable practice. In a similar study in Zabul, Iran, 2014,
about nurses KAP toward standard precautions for hos-
pital-acquired infection on 145 nurses only 22% had good
knowledge about HAIs [13]. Therefore, it seems that KAP
in the field of HAIs among nurses and ICU head nurses is
low in Iran, and in fact, this could be one of the important

factors in the high rate of hospital infections with MDR
pathogens in ICU wards in Iranian medical centers. That
could be explained by a lack of regular training on IPC
measures and AMR. The paucity of training in the areas
of IPC programs and AMR in nursing faculties contrib-
utes to the spread of MDR strains, irrational antibiotic
prescribing and increased AMR.

In contrast, the findings of our result were higher than
that reported in Saudi Arabia among 341 nurses, where
their knowledge score about antibiotic use and preven-
tion of AMR was 13.1% and this wasn’t related to gender
or any other demographic characteristics [14]. This find-
ing stresses the need of regular AMR training of health
workers. In another study conducted in Ethiopia in 2021
among nurses about Knowledge and practice toward
HAIs prevention and associated factors, their knowledge
was categorized into two groups: adequate and inade-
quate; 45.5% had adequate knowledge and this score was
53.3% among males and 38.16% among females and gen-
der (specifically here, being male) had relationship with
knowledge score [6]. In contrast, a study by Gruda et al.
in Kosovo reported that 90% of the nurses exhibited an
excellent knowledge toward management of HAIs which
is relatively high compared to other studies, including
this study [15], therefore, this could indicate the impor-
tance of training courses for nurses during education,
which has increased knowledge in the field of HAIs.

In our study total years of experience had a signifi-
cant relationship with mean knowledge score (r=0.256,
P<0.048), and this indicate that with the growth of work
experience, the ICU head nurses’knowledge increases.
In this study 24.6% had master’s degree while 75.4% had
bachelor’s degree and 17.39% of nurses with bachelor
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Table 4 Practice questions regarding HAIs and antibiotic resistance

Questions An- An- An- An-
swer swer swer swer
A B C D
(%) (%) (%) (%)

In your ICU, are patients with MDR bacteria labeled with a sign signaling that indicate the contagious status? 43 18 0 0

a) Yes (70.5)  (29.5)

b) No

2. How often is chlorhexidine bathing done in your ICU? 1016) 16 31 10

a) Daily (31.1)  (50.8) (16.4)

b) Every 3 days

c) Every 5 days

d) It is not done due to lack of staff.

3. Do you use isolation rooms to isolate patients infected with MDR bacteria? 17 16 11 16

a) Always (279 (26.2) (18) (26.2)

b) Yes < 50%

¢) No, because there is no isolation room

d) Only by doctor’s order

4. Which of the following is used to obey contact precautions for a patient with a bacterial infection inyour 13 16 32 0

ICU? (213) (262) (525)

a) Wearing single-use gloves and gowns for each care

b) Wearing gloves only

¢) Wearing gloves for each care and wearing gowns for each shift

d) Not wearing gloves and gowns due to shortage

5. How is tracheal tube suction performed in your ICU? 48 6(9.8) 698 101.6)

a) One-person tracheal suction with sterile gloves (78.7)

b) One-person tracheal suction with non-sterile disposable gloves

¢) One-person tracheal suction with sterile gas

d) Two-person tracheal suction

6. How is patients’ oral suction done in your ICU? 10 30 21 0

a) With sterile gloves (16.4) (49.2) (344)

b) With latex gloves

) With sterile gas

d) I don't know

7. How often are HCWs' uniforms washed in the intensive care unit? 14 42 2(33) 3

a) Every day or every other day (23) (68.9) (4.9)

b) Weekly

c) Every 2 weeks

d) Monthly

8. Is chlorhexidine used your ICU for patients’ mouthwash? If yes, by whom? 10 6(9.8) 42 3

a) Every 24 h, nurse or nurse assistant (16.4) (689) (4.9)

b) Twice a day, nurse or nurse assistant

) Three times a day, nurse or nursing assistant

d) No

9.1s UV light or hydrogen peroxide vapor used to disinfect your ICU? How often? 17 2(33) 29 13

a) Every 3 months (27.9) (475) (21.3)

b) Every 6 months

@) In case of outbreaks (Epidemic)

d) No

10. Monitoring of patients infected with MDR bacteria is done to prevent and control the spread of drug- 39 608 3(49 13

resistant bacteria? If yes, by whom? (63.9) (21.3)

a) Yes - head nurse and infection control team

b) Yes - control communicants in ICU and infection control team
@) Yes - head nurse deputy and infection control team

d) No

Data presented as Number and Number (percent).

ICU, intensive care unit; MDR, Multidrug-resistant; HCWs, Healthcare workers
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Fig. 1 Correlations between the head nurses'knowledge score and their scores on the total years of experience

Table 5 Association between knowledge, attitude and practice scores with demographic and occupational characteristics

Score Age Gender (F/M) Education (BSc / MSc) Work experience Work experience in ICU
Knowledge Suitable 404+50 12/0 8/4 175+33 8.6+4.1
Weak 39.0+5.7 44/5 38/11 159450 80+6.9
p 0.443 0.573 0.467 0.327 0.762
Attitude Suitable 409+4.2 19/0 12/7 179429 8.7+6.7
Weak 385160 37/5 34/8 154452 68+56
D 0122 0313 0.199 0.067 0.283
Practice Suitable 401455 12/0 11/1 171435 43+39
Weak 388+5.7 43/5 34/14 16.0+5.1 9.1+£66
D 0414 0.572 0.262 0.489 0.027

Data presented as Mean +SD and Number
P-values calculated by Independent sample T-test, Chi-square, and Fisher exact test

F, Female; M, Male; BSc, Bachelor; MSc, Master of science

The scores of Knowledge, attitude and practice were considered suitable if they were greater than 5, 37 and 21, respectively

degree and 26.7% of nurses with master degree had good
knowledge, the impact of level of education on knowl-
edge was not significant. In Zabul work experience and
level of education did not have significant effect on
Knowledge [13]. This could be because the present study
was conducted among ICU head nurses who usually have
more work experience than regular nurses. In Saudi Ara-
bia there was no significant association between work
experience and knowledge about antibiotic use and AMR

prevention but it has a strong correlation (p <0.001) with
working unit which was higher in specialized/critical
units than ambulatory units [14]. In India 2012 a study
conducted on nurses about their knowledge toward
infection control practices and it shows 70% of nurses
who had more than 5 years of work experience had good
knowledge (80-90%) comparing to junior nurses (<5
years of work experience) that 30% of them had good
knowledge [16].
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In the present study, attitude score didn't have signifi-
cant correlation with any of the demographic’s character-
istics. This findings reported in this study were consistent
with a study conducted in Zabul that revealed 37% of par-
ticipants had average attitude and this score didn’t have
any significant relationship with any of the demographic’s
characteristics [13]. As expected, some ICU head nurses
had not a good attitude concerning about HAIs and anti-
biotic resistance. One way to combat this negative atti-
tude is to hold ongoing training classes on AMR and
HAIs and also improve their knowledge in these areas.
Another study in Saudi Arabia reported that 76.6% had
good attitude toward AMR and prevention of it [14].

Unfortunately, most ICU head nurses in this study had
weak practices toward HAIs and antibiotic resistance.
The weak practices concerning HAIs and antibiotic resis-
tance among participants could be due to their lack of
training and experiences to adhere to the IPC measures.
However, depending on the hospital, other important
factors such as shortage of personnel, lack of equipment,
lack of support from the management team, and inappro-
priate ICU structure can contribute to poor nurse prac-
tices. In the present study, only 19.7% of participants had
suitable practice. These results were contrasted with the
results of another study carried out in Ethiopia, which
showed 64.8% (60.1-69.5%) of nurses had good practice
toward HAI prevention [6] and this score was 76.2% in
Kosovo [15]. In Ethiopia and Kosovo nurses who had
BSc degree and above had better practice and the impact
of level of education on nurses practice was significant,
while in Zabul, Iran level of education didn’t have a sig-
nificant impact on practice [13].

In this study, most of the participants stated that they
use warning signs to identify patients with MDR infec-
tion. The MDR patient’s bed or room is often labeled with
a sign signaling including MRSA, VRE, ESBL, CRKP and
CRARB the contagious status. In fact, labeling the patient’s
room or bed shows the risk of hand and glove contami-
nation after contact with a MDR (+) patient environ-
ment [17]. These symptoms indicate a visible reservoir of
MDROs, which can ultimately help reduce the spread of
these bacteria.

In 2021, a recent systematic review by Lena et al. [18]
indicated that different types of HCW uniforms were
found to be contaminated with MRSA and other MDR
bacteria, which could potentially play a role in the spread
of nosocomial infections. Therefore, work clothes should
be washed to prevent the spread of infection and to
reduce bacterial load on the hands. In the present study,
most participants (68.9%) stated that nurses’ uniforms are
washed once a week, which can increase the chance of
infection transmission in the ICU. This delay in washing
nurses’ uniforms can be due to reasons such as the lack of
changing facilities and lack of washing facilities, the lack
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of awareness of ICU head nurses about the importance
of washing uniforms in controlling the spread of MDR
strains, and the failure of the hospital management team
to provide enough clothes for personnel. This contradicts
the finding of Riley et al. [19], who have recommended
washing uniforms separately after every shift and within
24 h of the shift starting.

Based on previous studies [20, 21], daily bathing with
2% chlorhexidine is now one of the most investigated
infection control strategies. Because it can significantly
reduce HAI incidence and the risks of acquisition of
MDROs in intensive care settings. Almost half of the
participants (50.8%) said that bathing with chlorhexi-
dine is done once a week for each patient, and 16.4% also
declared that it is not done due to the lack of staff.

WHO recommended some IPC measures to prevent
the spread of MDR bacteria [11]. Single room isolation
policy as an infection control strategy has contributed
significantly to the reduction of cross-transmission of
resistant pathogens in ICUs. In this study, only 27.9% of
the participants said that they always use the single isola-
tion room for infectious patients, while 18% stated that
their ICU does not have an isolation room at all. It seems
that in several Iranian hospitals, the ICUs are not struc-
turally designed properly, and in some cases, the insur-
ance does not cover the cost of the isolation room for
the patient, on the other hand, 26% announced that only
according to the order. Doctors transfer infected patients
to the isolation room.

Respiratory tract suctioning is an important factor in
caring for patients with respiratory obstruction. Accord-
ing to nursing references, suctioning in the upper and
lower respiratory tract should be done in a clean and
sterile process, respectively. Though suctioning is a nor-
mal process, it is critical to prevent HAIs. Therefore,
suctioning of the patient’s nose or mouth should be done
cleanly with a pair of clean protective gloves and a ster-
ile suction catheter to prevent bacterial colonization and
secondary infection. While in most ICUs of Iranian hos-
pitals which are endemic MDR bacteria, clean suction
technique is not observed and suction is performed with
contaminated gloves, which increases the risk of coloni-
zation in the patient’s mouth or lower and upper airways.
Therefore, it is suggested to follow a clean technique or
use gauze or sterile gloves. In the present study, almost
50% of the participants stated that gauze or sterile gloves
are used during oral suction in their ICUs.

The main limitation of our study was the relatively
small sample size selected from one province of central
Iran which may limit the generalizability of our find-
ings to the national level, but we are confident that our
findings are useful in strengthening the current IPC and
AMR measures and developing new ones. Another limi-
tation was that, like most surveys, the use of self-report
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questionnaires might lead to false information because
some participants may have answered some questions by
chance.

Conclusion

Having good KAP of healthcare workers especially nurses
regarding infection control programs and AMR is vital to
prevent the spread of HAIs among inpatients. The find-
ings of our study indicate that most ICU head nurses had
weak knowledge, attitudes and practices toward infection
control and AMR. Therefore, arranging training courses
for ICU head nurses might be useful in refreshing and
improving their knowledge of IPC and AMR. Improving
KAP among ICU head nurses is important because they
can reduce antibiotic consumption, length of stay, costs,
and mortality by properly planning and implementing
infection control protocols to prevent the spread of resis-
tant strains among patients admitted to the ICU. Finally,
it is recommended that Iran’s Ministry of Health and
Medical Education and the subsidiary universities make
changes in educational curricula, especially in nursing
schools to improve awareness and create a favorable atti-
tude among nurses towards the infection control pro-
grams and AMR.
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