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Abstract
Background: Nosocomial infections are a significant problem in global healthcare 
setting. Nurses have an important role in transmitting and preventing nosocomial 
infections.

Objective: This review investigated nurses’ knowledge, practices attitudes about 
nosocomial infections. It aimed to unfold differences between nurses in terms of 
working in general settings and intensive care unit (ICU), working as a beginner and as 
experienced, and the extent of impact of the organizational support offered to nurses 
on their knowledge, attitudes, and practices. 

Methods: To achieve the objective of the study, a review of the published literature 
was undertaken, utilizing four electronic databases. Nine studies out of eighteen were 
included based on the author's criteria of selection, which were published 2012-2017

Findings: Variability was found in nurses’ knowledge, attitudes, and practices in 
relation to nosocomial infections. This variability persists in nurses working in different 
settings. The findings revealed a positive significant correlation between nurses’ 
practice experience, and their knowledge, attitudes, and practices and between 
nurses’ knowledge, attitudes and practices and organizational support.

Conclusion: The review has contributed to identifying how nurses’ knowledge, 
attitudes and practice can be improved to enable them to contribute more effectively 
to nosocomial infection prevention.
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Background
Nosocomial infections refer to iatrogenic, ‘hospital-acquired’, 
or ‘healthcare-associated’ infections. They occur in a previously 
uninfected patient within the first 48 hours of hospitalization, 
within the first three days of discharge, or within 30 days of a 
surgical procedure [1]. They can be acquired in any healthcare 
setting, as most healthcare settings harbor a large number of a wide 
variety of virulent, pathogenic microorganisms [2]. They are most 
common in settings admitting critically ill, immunocompromised 
patients, such as intensive care units (ICUs) [3]. A nosocomial 
infection may involve any localized or systemic infection in a 
patient; however, the most common nosocomial infections 
reported in the United Kingdom (UK) were lower respiratory tract 
infections (22.8%), urinary tract infections (17.2%) and surgical 
site infections (15.7%) [4], and this prevalence is roughly the 
same in Saudi Arabia [5].

Nosocomial infections are a significant problem for global 
healthcare systems. National Audit Office [4] reported that 6.4% 
of all patients, admitted to a hospital in the UK each year acquire 
some type of nosocomial infection. In Saudi Arabia, the author’s 
context of practice, the rates of nosocomial infection were even 
higher than in the UK, at around 8.0% [5]. Furthermore, Saudi 
Arabian healthcare settings are at significant risk of pandemic 
nosocomial infections, such as the outbreaks of Middle East 
Respiratory Syndrome coronavirus (MERS-CoV) which have been 
recorded in the country since 2012, and which have a mortality 
rate of >35% [1].

Most nosocomial infections are caused by ubiquitous – and often 
endogenous – microorganisms, including Staphylococcus aureus, 
Escherichia coli and Pseudomonas species [4,6]. There is evidence 
to suggest that nurses often act as unwitting agents in the 
transmission of these microorganisms to and between patients, 
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to cause nosocomial infections. White, Duncan and Baumle [7] 
suggest that “most [nosocomial] infections are transmitted by 
health care personnel who fail to practice proper … hygiene 
[practices]”. In both the UK and Saudi Arabian healthcare 
contexts, nurses have a greater degree of contact with patients 
than any other type of healthcare professional. Therefore, it is 
not unreasonable to assume that they have the most significant 
role in nosocomial infection transmission.

There are a variety of evidence-based, clinical practice guidelines 
which aim to support nurses and other healthcare professionals 
to reduce and prevent nosocomial infection transmission in their 
practice. Most of these guidelines focus on five key interventions: 
hospital environmental hygiene, hand hygiene, use of personal 
protective equipment, safe use, and disposal of sharps, and use 
of the principles of asepsis, where appropriate [8]. However, 
evidence suggests that nurses’ compliance with these guidelines 
is poor. A recent systematic review and meta-analysis of 
international studies concluded that nurses’ compliance with 
hand hygiene averaged only 38.7% [9].

Nurses have an important role in the spread or prevention of 
nosocomial infections. Under the Code of Professional Standards 
of Practice and Behavior, nurses practicing in the UK have the 
legal, ethical and professional responsibility to act to preserve 
the safety of the patients they care for [9], and healthcare 
practitioners in Saudi Arabia have similar responsibilities (Saudi 
Commission for Health Specialties). Benson suggests that the 
nosocomial infection control practices should be recognized as, 
and become, an integral part of standard nursing practice. In 
improving the understanding of nurses’ knowledge, attitudes 
and practices in relation to nosocomial infection, this review is 
expected to contribute to identifying how these can be improved 
to enable nurses to contribute more effectively to infection 
prevention and, subsequently, to understanding how rates of 
nosocomial infections may be decreased in the nursing context.

The author works as a registered nurse in an ICU at a tertiary 
hospital in Saudi Arabia. The author identified the prevalence 
of nosocomial infections in this setting to be a major problem. 
Around 46.7% of all nosocomial infections reported in Saudi 
Arabia occurred in ICUs [5]. The author also agrees with the 
research that implicates nurses in the transmission of nosocomial 
infections and recognizes nurses as fundamentally important 
in preventing the spread of nosocomial infections. The author 
considers it important to develop a greater understanding of 
nurses’ knowledge, attitudes, and practices regarding nosocomial 
infections (particularly considering the paucity of existing reviews 
on this topic to better appreciate the impact this may have on the 
spread of – and, therefore, to generate ideas about strategies to 
prevent – nosocomial infections.

Several systematic have been conducted to examine nurses’ 
knowledge, attitudes and practices regarding specific topics 
such as the care of patients with specific complex illnesses (i.e. 
Human Immunodeficiency Virus/Acquired Immune Deficiency 
Syndrome (HIV/AIDS)) [10], borderline personality disorder [11], 
the use of evidence-based practice [11], patient safety [13], 
Pharmacovigilance [14], and influenza vaccination [15], etc. 
Although a number of these existing reviews touch on topics 

of infection [15], none consider nurses’ knowledge, attitudes 
and practices regarding nosocomial infections specifically. 
This systematized review, which considers nurses’ knowledge, 
attitudes and practices in relation to nosocomial infections, 
therefore fills an important gap in the existing literature.

Research Objectives and Questions
The objective of this study was to conduct a systematized review 
on nurses’ knowledge, attitudes and practices in relation to 
nosocomial infections, and the subsequent impact on the spread 
of nosocomial infections. The review considered healthcare 
settings in the UK and Saudi Arabia specifically, and to a lesser 
extent, comparable international settings. It aimed to determine 
registered nurses’ general knowledge, attitudes and practices 
in relation to nosocomial infection, differences between 
general settings and nurses working in ICU settings, differences 
between beginner and experienced nurses, and the impact of 
the organizational support offered to nurses on their knowledge, 
attitudes and practices. The main question that the study aims 
to answer:

•	 What are registered nurses’ general knowledge, attitudes, 
and practices in relation to nosocomial infection?

This question has six sub-questions:

•	 What are registered nurses’ general knowledge, attitudes, 
and practices in relation to nosocomial infection?

•	 Are there critical differences in knowledge, attitudes and 
practices between registered nurses working in general 
settings and nurses working in ICU settings in relation to 
nosocomial infections?

•	 Are there critical differences in knowledge between 
beginner and experienced registered nurses?

•	 Are there critical differences in attitudes between beginner 
and experienced registered nurses?

•	 Are there critical differences in practice between beginner 
and experienced registered nurses?

•	 How does organisational support impact on nurses’ 
knowledge, attitudes and practices in relation to nosocomial 
infection?

The main research questions were framed using the PICO 
(Population, Intervention, Comparison, and Outcome) framework 
[16]. This is a useful, widely utilized framework used to identify 
the research evidence necessary to answer a research question 
[17]. The use of the PICO framework in this article is illustrated 
in Table 1.

Methodology
This study took the form of a systematized review. Like a 
systematic review, a systematized review aims to systematically 
retrieve, evaluate, and collate a body of literature on a topic of 
interest [18]. However, systematized reviews – including this 
one – typically involve less comprehensive search strategies, 
and less rigorous quality appraisal processes, than systematic 
reviews. Furthermore, whereas systematic reviews include all 
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the high-quality literature on a topic [19], systematized reviews 
only consider a number of pieces of the best quality and/or most 
relevant literature. Like systematic reviews, though, systematized 
reviews involve summarizing the published knowledge on a topic, 
with the aim of informing evidence-based practice [20].

Selection of databases
Four electronic databases were used to retrieve literature in 
the searches conducted for this systematized review (Academic 
Search Elite, The Cumulative Index to Nursing and Allied Health 
Literature (CINAHL), PsycINFO, PubMed/Medical Literature 
Online (MEDLINE)). These databases were accessed through 
Ebsco HOST, which is a search platform, providing simultaneous 
access to a variety of full-text databases. It was used because 
it allows searches on different databases to be undertaken 
concurrently, thereby increasing the efficiency of the search 
process. These databases were selected because they each 
contain a large body of peer-reviewed, English-language, full-text 
nursing literature [21]. Furthermore, the databases of CINAHL 
and MEDLINE are indexed and filtered, enabling searches to be 
straightforward and highly accurate [22]. Occasionally, a piece of 
literature retrieved on the databases was not available in full text 
under the university’s subscriptions or licenses; in this case, the 
literature was retrieved from the broad search engine database, 
namely Google Scholar.

Term search strategy
The terms used to retrieve literature were developed from the 
research questions and are set out in the table 2 below.

Criteria for inclusion and exclusion
The inclusion and exclusion criteria were applied to the literature 
to identify those most appropriate to answering the research 
questions [23]. Table 3 details such criteria.

Nine studies were selected for inclusion in this systematized 
review [24-32]. The original search strategy, using the search 
terms and limiters, returned a total of 655 results across all 
databases; after duplicates were removed, this was reduced to 
630 results. Screening titles and abstracts resulted in the removal 
of 604 results. The remaining 26 results underwent full-text 
screening, and from these results the nine studies selected for 
inclusion were identified. The outcomes of the search process 

are shown in a modified Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) diagram: The nine pieces 
of literature selected for inclusion in this review focused on 
answering one or more of the review’s research questions. Most 
of this literature was found on the databases accessed through 
the Ebsco HOST search platform. The literature was mostly 
published in journals focused on infection control – for example, 
the Journal of Infection Prevention [24], Antimicrobial Resistance 
and Infection Control [28], and the Journal of Infection Control 
and Public Health [31] but also in general hospital practice and 
nurse education journals. Literature was sourced specifically 
from the author’s contexts of practice:

•	 Saudi Arabia [25,29,30,31,32] and comparable settings [27]; 

•	 The UK [24] and comparable settings [26,28]. The key 
features of the nine pieces of literature selected for 
inclusion, presented in order of discussion in this chapter, 
are outlined in Table 5.

Assessment of the quality of the studies for 
inclusion
The methodological quality of the studies selected for inclusion 
was assessed using the Critical Appraisal Skills Programme’s 
(CASP, 2013). The CASP checklists are widely utilized frameworks 
which guide the critical appraisal of research papers across a 
number of key domains, in a systematic way [33]. Eight items 
on the Cohort Study Checklist [34] were considered particularly 
relevant to the studies included in the review; these items 
therefore formed the basis of the quality assessment. See the 
items from the CASP Cohort Study Checklist selected to guide the 
quality appraisal below.

•	 Did the study address a clearly-focused issue? (CASP 
Question 1)

•	 Was the cohort recruited in an acceptable way? (CASP 
Question 2)

•	 Was the outcome accurately measured to minimize bias? 
(CASP Question 4)

•	 Have the authors identified all the potential confounding 
factors, and taken these into account in the analysis? (CASP 
Questions 5a and 5b)

Population(p) Intervention (i) Comparison (c) Outcome (O)
The studies selected for inclusion 
focused on registered nurses 
practising in the UK, Saudi Arabia 
or a comparable setting.

The studies selected 
for inclusion focused 
on registered nurses’ 
knowledge, attitudes and 
practices in relation to 
nosocomial infection.

The studies selected for 
inclusion had various 
comparisons, including: 
Beginner vs experienced 
nurses and Nurses working in 
ICU versus general settings

The studies selected for inclusion 
focused on outcomes such as 
knowledge scores, attitude scores 
and practice scores

Table 1 PICO framework of the current study.

Nurse* Knowledge Attitude* Practice* Nosocomial Other terms
aware* comprehen* 
understand*

perception* view* 

opinion*
skill* HAI

“hospital* acquired 
infection”

general ICU “intensive care” “critical 
care” beginner experience*

“organisational support”

Table 2 Term search.
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knowledge, attitudes and

• Practices in relation to nosocomial infection (Research 
Question 1).

This variability persists in nurses in Saudi Arabia, the UK, and 
comparable international settings, and in both general and ICU 
settings (Research Question 2).

• Despite this variability, there is a positive correlation 
between nurses’ practice experience and their knowledge, 
attitudes and practices in relation to nosocomial infection 
– specifically, the more practice experiences a nurse has, 
the more positive or correct their knowledge, attitudes 
and practices in relation to nosocomial infection tend to be 
(Research Questions 3, 4 and 5).

• There is a positive relationship between nurses’ knowledge, 
attitudes and practices in relation to nosocomial infection, 
and other factors such as perceived organizational support 
(Research Question 6).

To be specific, the findings are organized according to the six 
research questions:

As for the first questions, it asked about registered nurses’ general 
knowledge, attitudes and practices in relation to nosocomial 
infection. Two studies were retrieved which evaluated nurses’ 
knowledge, attitudes and practices in relation to nosocomial 
infections, in single cohorts of registered nurses, in the Saudi 
Arabian context [29,32]. Alsahafi and Cheng [29] found that the 
knowledge of the registered nurses participating in their study 
in relation to nosocomial infections was variable. For example, 
although 90% of nurses correctly identified the importance of 
isolating patients who tested positive for Middle East Respiratory 
Syndrome coronavirus, 42% believed incorrectly that the virus 
could be spread through mosquito bite [29]. These findings 
are supported by Al Qahtani and Almetrek [32]; for example, 
although 87% of the nurses in this study correctly identified the 

•	 Are the results precise? (CASP Question 8)

•	 Do you believe the results? (CASP Question 9)

•	 Can the results be applied to the local population? (CASP 
Question 10)

•	 Are the results consistent with other evidence? (CASP 
Question 11)

Data extraction
The process of data extraction involves returning to each of 
the studies selected for inclusion in a systematized review and 
searching them for information necessary to answer the research 
questions [35]. For this systematized review, this information 
was recorded on a data extraction tool developed by the author. 
This tool was designed to collect information relevant to each of 
the research questions and is presented in Table 4.

To ensure the utility and accuracy of this tool, it was piloted on 
a number of the studies excluded during the full-text screening 
prior to being used in the formal, final data extraction process.

Data analysis
Once the data were extracted from the studies included in 
this review, the data were analyzed using thematic analysis. 
This involves identifying dominant concepts or ‘themes’ in 
the literature [33], which are then used to answer each of the 
research questions. This is done by reading and re-reading each 
of the studies selected for inclusion to identify key ideas [36]. 
This process was undertaken deductively, with the explicit aim of 
addressing the research questions posed for the review.

Findings
The main findings that the study revealed were:

• There is a considerable degree of variability in nurses’ 

Inclusion Criteria Exclusion Criteria Justification
Published July 2012 to July 2017 inclusive 
(5 years’ currency)

Published prior to July 2012 The time period is narrow enough to ensure the currency and 
relevance of the literature retrieved, but broad enough to 
ensure a sufficient amount of literature was retrieved.

Published in/translated into English Not published/ translated into
English

This limiter was necessary considering the narrow scope of 
the review.

Academic paper, full-text and peer-
reviewed

Not an academic paper, full text and/or 
not peer reviewed

Evidence required to answer the questions posed for this 
review needed to be derived from academic research, 
available in full-text and of high quality.

Qualitative or quantitative empirical 
research study

Not an empirical research study (e.g. a 
systematic review, report, audit, expert 
opinion piece, etc.)

Evidence required to answer the questions
posed for this review needed to be derived from academic 
research and of high quality.

Directly relevant to answering one or 
more of the research questions

Not directly relevant to answering one or 
more of the research questions

This was necessary to ensure the relevance of the review and 
its findings to the questions posed for this review.

Studies were conducted in Saudi Arabia, 
the UK, or in a comparable international 
setting

Studies were not conducted in Saudi 
Arabia, the UK or in a comparable 
international setting

This was necessary to ensure the relevance of the review and 
its findings to the questions posed for this review.

Studies were evaluated using an 
appropriate critical appraisal tool (see 
Section 2.7) to be of acceptable quality

Studies were evaluated using an 
appropriate critical appraisal tool to be of 
poor quality

This was necessary to ensure the highestquality relevant 
evidence was retrieved to the questions posed for this 
review.

Table 3 inclusion and exclusion criteria.
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No Author Method sample Findings Country QA
Score

1. Alsahafi & Cheng, 
2016

Descriptive, cross 
sectional questionnaire 
study

n = 685 RNs in general settings 
(also included n
= 267 medical practitioners, 
pharmacists, radiology techs, 
lab techs – not included in the 
analysis
for this systematised review)

RNs’ knowledge in relation to nosocomial 
infections is variable
•	 RNs’ attitudes in relation to 
nosocomial infection control are strongly 
positive (92%) • RNs’
practices in relation to nosocomial 
infections are “suboptimal” (p. 1220)

KSA 7

2. Al Qahtani & 
Almetrek, 2017

Descriptive, cross 
sectional questionnaire 
study

n = 109 RNs in general settings RNs’ knowledge in relation to nosocomial 
infections is variable
•	 RNs’ attitudes in relation to 
nosocomial infection control are strongly 
positive (86%) • RNs’ practices in relation 
to nosocomial infections are
“satisfactory” (p. 107)

KSA 6

3. Alotaibi et al., 2016 Descriptive, cross 
sectional questionnaire 
study

n = 215 RNs in ICU settings •	 RNs’ knowledge in relation to 
nosocomial infections (specifically, 
prevention) is good
•	 RNs’ attitudes in relation to
nosocomial infection control are strongly 
positive

KSA 7

4. Ullman et al., 2014 Descriptive, cross 
sectional questionnaire 
study

n = 253 RNs in ICU settings RNs’ knowledge in relation to nosocomial 
infections is variable
•	 RNs’ practices in relation to 
nosocomial infections are variable

Australi a/
New Zealand

7

5. Slyne et al., 2012 Descriptive, cross 
sectional questionnaire 
study

n = 414 RNs in general settings There is a positive correlation between 
nurses’ practice experience and their 
knowledge about nosocomial infections 
• There is a positive correlation between 
nurses’ practice experience and their 
practice in
relation to nosocomial infections

UK 7

6. Al Zahrani et al., 
2014

Descriptive, cross 
sectional
questionnaire study

n = 466 RNs in general settings There is a positive correlation between 
nurses’ practice
experience and their knowledge about 
nosocomial infections

KSA 7

7. Fashafsheh et al., 
2015

Descriptive, 
crosssectional 
questionnaire study

n = 271 RNs in general settings There is no correlation between nurses’ 
practice experience and their knowledge 
about nosocomial infections • There is 
no correlation between nurses’ practice 
experience and their practice in relation 
to
nosocomial infections

Palestine 6

8. Cruz & Bashtawi, 
2016

Descriptive, 
crosssectional 
questionnaire
study

n = 271 undergraduate nursing 
students in general settings

Undergraduate nursing students’ 
attitudes in relation to nosocomial 
infection control are
‘moderate’

KSA 6

9. Kamunge et al., 
2015

Descriptive, 
crosssectional 
questionnaire study

n = 352 RNs in general settings There is a positive correlation between 
organisational support and nurses’ 
knowledge • There is a weak but 
statistically significant correlation 
between
organisational support and attitudes and 
practices

USA 7

Reference Research Question(s) 
Addressed

Results: Knowledge Results: Attitudes Results: Practice Results: Other 
Outcome(s)

1 2 3 4 5 6

Table 4 Data extraction tool in the systematised review.
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importance of wearing gloves when handling medical equipment, 
only 17% knew the recommended frequency of microbiological 
testing for this equipment [32]. Overall, it can be concluded that 
there is a general “deficiency” in nurses’ knowledge in relation to 
nosocomial infections [32].

Alsahafi and Cheng [29] assessed the attitudes of the registered 
nurses participating in their study in relation to nosocomial 
infections by asking about their ‘eagerness’ to apply infection 
control measures. More than 92% of nurses reported ‘agreeing’ 
or ‘strongly agreeing’ that they were eager to apply infection 
control measures in their practice [29], indicating a strong 
positive attitude to nosocomial infection control in this group. Al 
Qahtani and Almetrek [32] measured nurses’ attitudes in relation 
to nosocomial infections slightly differently – across six domains, 
including about nurses’ practice intentions. Overall, 86% of the 
nurses participating in this study were considered to have a 
positive attitude in relation to nosocomial infection control [29]. 
It is important to note that it is unclear whether the concept of 
‘eagerness’ in Alsahafi and Cheng’s [29] study corresponds with 
the concept of ‘practice intentions’ in Al Qahtani and Almetrek’s 
[32] study; given the latter concept is more clearly defined, it is 
this study which must be given the most weight in answering this 
aspect of first research question.

As for practices, Alsahafi and Cheng [29] found that only 65% 
of nurses reported washing their hands after every patient 
contact, and only 46% reported wearing a particulate filter mask 
during every patient contact, as per national infection control 
guidelines. Al Qahtani and Almetrek [32] disagree with this 
finding, concluding that the nurses participating in their study 
had “an overall satisfactory level of practice of infection control 
procedures”. This conclusion is reflected in an overall practice 
score of 92% among the nurses participating in Al Qahtani and 
Almetrek’s [32] study. The reasons for these differences between 
the studies are unclear; however, it may be due to the different 
data collection tools used in the studies (including the fact that 
one asked about Middle East Respiratory Syndrome coronavirus 
[29] and the other asked about nosocomial infection in renal 
dialysis, or it may be related to differences in the knowledge, 
attitudes and perceived organizational support, etc., of the 
nurses in the different cohorts.

The second question asked about critical differences in 
knowledge, attitudes, and practices in relation to nosocomial 
infections between registered nurses working in general settings 
and nurses working in ICU settings. This section builds on the 
findings of Alsahafi and Cheng [29] and Al Qahtani and Almetrek 
[32]. These studies considered the knowledge, attitudes and 
practices of nurses working in general settings specifically. To 
this discussion, two papers considering the knowledge, attitudes 
and practices of nurses working in ICUs have been added: that 
by Ullman et al [26], conducted in Australia and New Zealand, 
settings comparable to the UK; and that by Alotaibi et al [30], 
conducted in Saudi Arabia. It must be noted again that no 
relevant studies – that is, those which evaluated knowledge, 
attitudes, and practices in single cohorts of registered nurses – 
from the UK were retrieved in the literature search conducted for 
this review. One relevant study, by Alkubati, Ahmed, Mohamed, 

Fayed and Asfour, was excluded from this section because it was 
conducted in Egypt; although this is a setting broadly comparable 
to Saudi Arabia, as noted above a more relevant study from Saudi 
Arabia was included.

Alsahafi and Cheng [29] and Al Qahtani and Almetrek [32] both 
found that the knowledge of the registered nurses working in 
general clinical settings was variable. This is a finding supported 
by Ullman, et al. [26]; for example, although 96% of the ICU nurses 
participating in this study identified the correct dressings for 
central venous catheter insertion sites to prevent infection, just 
18% could list the five items required to create a sterile barrier 
during catheter insertion. Alotaibi, et al. [30] found that most 
of the ICU nurses in their study understood the mechanism of 
transmission of ventilator-associated pneumonia; however, this 
was the only outcome associated with knowledge measured in 
this study, and the term ‘most nurses’ is not explicitly quantified 
and therefore this study was given little weight in answering this 
research question. Based on Ullman, et al. [26], Alsahafi and 
Cheng’s [29], and Al Qahtani and Almetrek’s [32] studies, it can be 
concluded that nurses’ knowledge about nosocomial infections is 
variable regardless of the context in which they practice (i.e. it is 
not setting-dependent).

As for attitudes, Alsahafi and Cheng [29] and Al Qahtani and 
Almetrek [32] both found strong postive attitudes of the 
registered nurses, working in general clinical settings. These 
findings are supported by Alotaibi et al [30], who agreed that the 
ICU nurses in their study had positive attitudes about nosocomial 
infections. 99% of the nurses in their study either ‘strongly 
agreed’ or ‘somewhat agreed’ about the importance of the 
strategies to prevent the development of nosocomial infections 
[30]. It is important to highlight that Ullman et al [26] did not 
measure the attitudes of the ICU nurses participating in their 
study in relation to nosocomial infections; furthermore, no other 
studies from Saudi Arabia, the UK, or comparable settings were 
found which measured ICU nurses’ attitudes.

Alsahafi and Cheng [29] and Al Qahtani and Almetrek [32] 
reported disparate findings about the practices of the registered 
nurses working in general clinical settings. The former found 
nurses’ practice was sub-optimal, while the latter found nurses’ 
practice was satisfactory [29,32]. Ullman et al [26] support both 
findings by suggesting that ICU nurses’ practice in relation to 
nosocomial infection control is variable; indeed, the nurses 
in this study scored an average of 5.7 out of a possible 10 on 
nosocomial infection control practice scores. Ullman, et al. [26] 
also note that the practice scores differed significantly between 
nurses in the different ICUs involved in this study, but that “the 
reason for this variation remains unclear”. Overall, then, there is 
conflicting evidence about whether the effectiveness of nurses’ 
infection control practices is setting dependent.

As for the third question, three studies were retrieved which 
considered differences in the level of knowledge about nosocomial 
infections between beginner and experienced registered nurses: 
a UK- based study by Slyne et al [24] a Saudi Arabian study by Al 
Zahrani, et al. [25]; and a study by Fashafsheh, et al. [27] from 
Palestine, a setting broadly comparable to Saudi Arabia. Slyne, 
et al. [24] found a strong correlation between nurses’ practice 
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experience and their knowledge about nosocomial infections, 
with the most experienced group in their study (20+ years 
practicing) achieving significantly higher knowledge scores than 
the least experienced group (≤ 1-year practicing). For example, 
68% of the most experienced group demonstrated accurate 
knowledge about methicillin-resistant Staphylococcus aureus 
(MRSA), while this was seen in only 36% of the least-experienced 
group. In their Saudi Arabian cohort, Al Zahrani, et al. [25] found a 
similar correlation; however, the cohort in this study was divided 
into a ‘most experienced’ group of >5 years practicing and a 
‘least experienced’ group of ≤ 5 years practicing. Differences in 
the definition of ‘beginner’ and ‘experienced’ between these two 
studies make direct comparisons difficult; however, overall, it can 
be said that there is a correlation between nurses’ experience and 
their knowledge about nosocomial infections. Interestingly, the 
study by Fashafsheh, et al. [27] contradicts the findings of Slyne, 
et al. [24] and Al Zahrani, et al. [25], discussed above, suggesting 
that there is no statistically significant correlation between 
nurses’ knowledge and their practice experience. Fashafsheh, 
et al. [27] explain this finding incompletely, simply suggesting 
that “years of experience does not [necessarily] contribute to 
acquisition of knowledge” without further explanation. It is also 
important to note that Fashafsheh, et al. [27] considered nurses’ 
knowledge generally, whereas Slyne, et al. [24] considered MRSA 
specifically and Al Zahrani, et al. [25] considered blood-borne 
viruses specifically, making it difficult to directly compare the 
results of these studies. Furthermore, Fashafsheh, et al. [27] 
study was not undertaken in a setting directly relevant to this 
author’s context of practice; therefore, it is this study which must 
be given the least weight in answering the third question.

The fourth question asked whether there are critical differences 
in attitudes in relation to nosocomial infections between 
beginner and experienced registered nurses. No single study 
in Saudi Arabia, the UK, or any other settings compared the 
attitudes of between beginner and experienced registered 
nurses about nosocomial infections. Therefore, to answer this 
question, the review will return to the findings of the studies by 
Alsahafi and Cheng [29] and Al Qahtani and Almetrek [32] who 
involved experienced nurses in Saudi Arabia. These findings 
will be supplemented by those of Cruz and Bashtawi [31], who 
considered the attitudes of nursing students in Saudi Arabia. 
Although not registered nurses, this cohort can be considered 
roughly equivalent to ‘beginner’ nurses, particularly in the 
absence of any other relevant literature.

Alsahafi and Cheng [29] and Al Qahtani and Almetrek [32] both 
found that the attitudes of the experienced registered nurses 
participating in their study in relation to nosocomial infections 
were strongly positive. In their cohort of beginner nurses, 
however, Cruz and Bashtawi [31] found different results; indeed, 
in this study, only 35% were considered to have a ‘good’ attitude, 
and the majority 52% was considered to have a ‘moderate’ 
attitude. It is interesting to note that each of these three studies 
compared nurses’ attitude in relation to a different aspect of 
nosocomial infection prevention – Middle East Respiratory 
Syndrome coronavirus prevention [29], hepatitis prevention 
[32], and general prevention through hand hygiene which makes 
it difficult to draw direct comparisons between the findings.

The fifth question asked whether there are critical differences in 
practice in relation to nosocomial infections between beginner 
and experienced registered nurses. To answer this question, 
the review will return to the findings of the studies by Slyne, 
et al. [24] and Fashafsheh, et al. [27], introduced earlier. These 
studies directly compared differences in the level of knowledge 
about nosocomial infections between beginner and experienced 
registered nurses Slyne, et al. [24] found a correlation between 
nurses’ practice experience and their practice in relation to 
nosocomial infections; indeed, the most experienced group in 
this study (20+ years practicing) achieved significantly higher 
correct practice scores than the least experienced group (≤ 
1-year practicing), although the authors acknowledge that both 
groups scored “reasonable” practice scores [24]. For example, 
77% of experienced nurses versus 69% of inexperienced nurses 
demonstrated correct hand hygiene practices, and 81% versus 
76% demonstrated the correct use of personal protective 
equipment in practice. Extending on these findings, Slyne et al 
[24] also identified that the more practice experiences a nurse 
had, the more confident they reported themselves to be in their 
practice; for example, while 83% of the most experienced nurses 
reported themselves to be confident in caring for a patient with 
MRSA, only 36% of the least experienced nurses reported the 
same. Interestingly, as with the findings for nurses’ knowledge, 
the study by Fashafsheh, et al. [27] contradicts the findings 
of Slyne, et al. [24], suggesting that there is no statistically 
significant correlation between nurses’ nosocomial infection-
related practice and their practice experience.

The sixth question asked about how does organizational support 
impact on nurses’ knowledge, attitudes and practices in relation 
to nosocomial infection. In the literature search conducted for 
this systematized review, just one considered the relationship 
between organizational support and nurses’ nosocomial infection-
related knowledge, attitudes, and practices: that by Kamunge 
et al. [28]. This study was conducted in the United States, a 
comparable international setting to the UK. No relevant studies 
were found from Saudi Arabia or a comparable setting. Kamunge 
et al [28] found a significant positive correlation between nurses’ 
experience of organizational support in relation to nosocomial 
infections, and their respective knowledge. This study also found 
a weak but statistically significant positive correlation between 
organizational support and nurses’ attitudes and practice in 
relation to nosocomial infections [28]. However, Kamunge, et al. 
[28] study is significantly limited in that it fails to clearly define 
what constitutes ‘organizational support’; therefore, it is also 
unclear about the nature of extent of the organizational support 
provided to the nurses it studied. The relationship between 
organizational support and nurses’ nosocomial infection- related 
knowledge, attitudes and practices is therefore an important 
area for future research.

Discussion
The findings of this systematized review revealed a considerable 
degree of variability in nurses’ knowledge, attitudes, and 
practices in relation to nosocomial infection. In this systematized 
review, this variability was found to persist in cohorts of nurses in 
Saudi Arabia, the UK, and comparable international settings. This 
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variability can also be seen more broadly in the Saudi Arabian 
healthcare context among doctors and healthcare workers [37] 
and, interestingly, also among patients attending healthcare 
centers [38]. It is not unreasonable to assume that similar 
variability in knowledge, attitudes and practices exists in the 
healthcare workforce in the UK.

The review’s findings revealed existence of a complex, dynamic 
relationship exists between nurses’ knowledge, attitudes, and 
practices in relation to nosocomial infection. To be specific, nurses’ 
knowledge about nosocomial infections directly influences their 
practice; this can be seen in the studies outlined earlier, where 
educational interventions about nosocomial infection control 
generated significant improvements in nurses’ practice. Although 
all the studies selected for inclusion in this systematized review 
were descriptive rather than correlational, a number agree that a 
correlation between nurses’ knowledge, attitudes, and practices 
in relation to nosocomial infection is likely to exist [24,29,31]. A 
systematic review with meta- analysis to quantify the extent of 
this correlation may be useful.

The variability in nurses’ knowledge, attitudes, and practices in 
relation to nosocomial infection persists in cohorts of nurses 
working in both general and ICU settings. Positive or correct 
knowledge, attitudes, and practices in relation to nosocomial 
infection may be particularly important in critical care settings 
such as ICUs, because of the acuity – and, subsequently, 
significant vulnerability of patients in this setting [39]. However, a 
particularly alarming finding of this systematic review, and one of 
relevance to the author’s context of practice, is that ICU nurses’ 
practice

in relation to nosocomial infection is sub-standard [26]. This is 
also reflected in the broader literature; for example, a recent 
observational study by Mahfouz et al [40] found that 59% 
nurses working in an ICU in Saud Arabia were compliant with 
guideline-recommended hand hygiene practices. This is also 
seen in the UK; for example, Haac et al [41] found that 7% of 
nurses working in a critical care setting in the UK were compliant 
with guideline-recommended hand hygiene practices. This is 
particularly problematic considering that hand hygiene is one 
of the fundamental strategies to reducing nosocomial infection 
transmission [42]. The reason(s) for ICU nurses’ sub-standard 
practice in relation to nosocomial infection is not clearly explained 
in the literature, which might be attributed to poor knowledge. 
However, this is an important topic for future research.

Despite the variability in nurses’ knowledge, attitudes, and 
practices in relation to nosocomial infection – as per the findings 
of this systematized review – most of the literature revealed a 
positive correlation between nurses’ practice experience and 
their knowledge, attitudes, and practices. Specifically, this 
review suggested that the more practice experience a nurse 
had, the more positive or correct their knowledge, attitudes, and 
practices in relation to nosocomial infection tended to be. This 
trend was seen more broadly in the healthcare setting in Saudi 
Arabia; for example, medical students [43] and dental students 
[44] also have comparatively poor knowledge about, and practice 
in relation to, nosocomial infections.

Beginner nurses’ ‘moderate’ attitudes towards nosocomial 
infections [31] was a particularly surprising finding revealed by 
this literature review. It was one given its due attention in this 
the paper. It was extrapolated in the broader literature. For 
example, there were multiple studies revealing that healthcare 
students in Saudi Arabia, the equivalent of ‘beginner’ healthcare 
practitioners, are often less willing to treat patients with 
infectious diseases [45], and less willing to comply with infection 
prevention activities, such as preventative vaccination and the 
use of personal protective equipment [46]. Underpinning these 
poor attitudes, in many cases, is a lack of knowledge about 
nosocomial infection [45]. Therefore, beginner nurses should 
therefore be the target of nosocomial infection education.

The studies included in this review recommended that education, 
both for beginner and experienced nurses, is as an important 
intervention in reducing the risks associated with nosocomial 
infections [24,26,27,31]. Education has significant positive 
impacts on nurses’ knowledge, attitudes and/or practices in 
relation to nosocomial infections, both in Saudi Arabia [46-48] 
and the UK [49]. Mahfouz, et al. [40] found that an educational 
programme increased hand hygiene compliance. However, 
Khan, Shah, Amhad and Fatokun [50] found that the attitudes 
of nurses in Saudi Arabia towards participating in a nosocomial 
infection control programme offered by their organization was 
largely negative, perhaps due to the fact that these nurses did 
not perceive such a programme to be effective in reducing 
nosocomial infection rates. Exactly what constitutes ‘effective’ 
education to improve nurses’ knowledge, attitudes and/or 
practices in relation to nosocomial infection, and what effectively 
engages nurses in this education, are interesting topics for a 
future systematized review?

All of the studies selected for inclusion in this systematized 
review are quantitative, descriptive cross-sectional questionnaire 
studies. Cross-sectional studies are particularly effective at 
measuring point prevalence (e.g. knowledge, attitudes or practice 
now) [51], providing a ‘snapshot’ in time about a particular cohort 
of people [52]. They do not consider the cohort longitudinally 
for example, measuring trends over time. Furthermore, they 
are not particularly effective at identifying correlations between 
variables (e.g. knowledge attitudes practice) [53-70].  Therefore, 
it is important to highlight that the evidence on which the findings 
of this systematized review are based are primarily descriptive 
that is [71-87], they measure nurses’ knowledge, attitudes and 
practice at a point in time, without further explaining the reasons 
for these findings or the relationships between them [88-96].

Conclusion
This systematized review has made a significant contribution to 
the body of knowledge about nurses’ knowledge, attitudes, and 
practice in relation to nosocomial infections. It has demonstrated 
that although nurses’ knowledge, attitudes, and practices in 
relation to nosocomial infection are variable, generally the more 
practice experience a nurse has, the more positive or correct their 
knowledge, attitudes, and practices in relation to nosocomial 
infection tend to be. Furthermore, it has demonstrated that 
there is a positive relationship between nurses’ knowledge, 
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