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Abstract: Background: Nosocomial infections or hospital-acquired infections are infections that are acquired within the hospital
environment. Transmission of such infections take place via several methods and interventional procedures. Objective: The objective of
this study is to identify the various causes of nosocomial infections, assess the multiple impacts and implications of hospital-acquired
infections on individuals and find the preventive methods necessary for controlling and mitigating nosocomial infections within the
hospital setting. Methods: An integrative literature review methodology was selected for this study. Valuable and accurate secondary
sources were chosen from multiple databases like Google Scholar, PubMed and CINAHL. Amongst all chosen articles, 16 were finally
considered for this research. These sources were thoroughly reviewed to gather valid and reliable data. All recent studies were selected to
ensure accuracy and quality of data. Moreover, several inclusion and exclusion criteria were considered to ensure gathered information
is true and valid. Results: Nosocomial infections arise due to lack of hygiene and improper sanitization in the hospital, and lack of
knowledge among nurses and physicians regarding proper sanitation, hygiene, waste management and disinfection. The various impacts
of hospital-acquired infections include severe economic crisis and financial burden, patients’ deteriorating health condition, increased
morbidity and mortality, death, intense emotional stress and sepsis. Prevention techniques mainly include adoption of suitable and proper
hygiene practices and disinfection. Conclusion: Nosocomial infections are very common in the hospital setting, which severely affects
patients and their families. Inadequate hygiene and sanitation are the primary factor leading to hospital-acquired infections. The most

essential preventive method is advancing hygiene and proper sanitation in the hospital.
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1. Introduction
1.1. Background of the study

Nosocomial infection refers to the contamination or disease
that is spread from hospitals or health centres. It is a new
kind of infection that spreads from the hospital
environment. The infection is also known as Hospital-
Acquired Infection or Health Care-Associated Infection
(HAI, HCALI). It is defined as an infection acquired by an
enduring during hospital care that was not present or
developed at the time of admission.! It includes infections
acquired in the hospital but appearing after discharge. It
appears after 48 hours of getting discharged from the
hospital.

Even some of the major affected nosocomial infections
develops over urinary tract infections, pneumonia during
respiratory, even there is infections over the surgical site
wound.? With the surgical site involves bacteraemia, skin
infections along with gastrointestinal infections.

However, this success was for a short span. Soon the
situations changed. It was revealed that the infection arose
in not only surgical or obstetric patients but also general
medical patients. Besides, it was also evaluated that the
infection is airborne.? It can transmit or spread through the
air. People of that time did not have the idea of maintaining
good and proper hygiene.* Even the doctors were not aware
of washing hands and keeping them sanitised before
treating patients. The infection thus spread numerously and
took many lives. The hospital-acquired infection was
primarily and mostly affected people during their treatment
in the hospital. However, they did not admit to the hospital
with the infection.’ They did not wash their hands or clean
their hands, took any measures like wearing a surgical mask
or caps before an operation.® Thus, the infection has easily

appeared in the patients through the doctors, medical staff,
workers, and other workers of the hospital.

The infection is hospital oriented, and it can appear to
people who do not maintain hygiene or stay up to several
hours in hospitals.” The infection also spreads through
medical equipment or tools as in ancient times; there was
no provision or concept of sterilising or disinfecting the
medical equipment.

The prime causes of affecting with this infection are
bacterial, viral and fungal pathogens. The most widespread
and frequent kinds are bloodstream infection or also known
BSI, Urinary tract infection or UTI, pneumonia such as
ventilator related pneumonia or VAP, and surgical site
infection or SSI.® Staphylococcal, Streptococcal, and
Gram-negative became the main cause, and focus point of
attention of healthcare-acquired infection or hospital-
acquired infection.”

This hospital-acquired infection or healthcare-acquired
infection is primarily caused by a toxin or contamination
that exists in a particular position or location like health
care centres or hospitals.’

In recent times, the infection can appear to a patient who is
in the ventilation or staying in hospitals or health centres
for a long time. As the infection is airborne, it is challenging
to prevent the infection completely.

The prime cause of this effect can be assumed. As surgeries
of that period were not protected with sanitisation, it
affected the patients. Besides, the types of equipment that
are used in the surgeries were also not sterilised and
disinfected properly.!* Besides, surgery patients always
intend to affect with any infection instantly, even in the 21
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century. Thus, it is inevitable for that time to prevent the
infection from affecting the surgery patients.

It also infects the lower respiratory tract, infection at
surgical sites, urinary tract and even over the other soft
tissues. For the nosocomial infections, there are the use of
a catheter and the ventilators.!* It is even common
procedures which are related to the infections. There is the
development of multi-resistance organisms. It also gives
pressure over the social level and even the economic level
of the infected person.

As the consequences of the infections, it has diminished the
life of the infected person and cannot get the proper
treatment. With the lower tract of respiratory problems, the
patients must carry the substantial HAI burden. It is quite
hard to carry, and it also does not provide long-term
mortality, which ultimately gives risks to the patients for
losing their lives.'® Without the availability of HAI, a
person may die within 30 days. It is even risky for the
uninfected person.

In the developed nation of UAE, the nosocomial infections
represented a major attack over the patients. It is assumed
that the attack rate is about 4.7 per cent and during the last
18 months, there were discharge of 6,544 patients and 379
has been affected with the infections.!” There is always a
frequent increase of 25 per cent with infected patients and
thus there is the risks prevalence of 20 times higher.

Even with context to worldwide, the nation is facing severe
challenging factors, as it is assumed that among the 10
percent of the developing nations, 7 percent has been
infected with the nosocomial infections.!® With the recent
cases of infections, there is the increase of cases around
urinary tract infections.!” The direct contact with the
pathogens makes the people faces with the infections.

Even to get the proper safeguard from the infections, it is
important to maintain the hand hygiene process. Hence,
environmental, or architectural factors are also considered,
which is given importance.?’ Their preventions of the
infections are divided into various subsets. It is even
required to keep isolation with the use of antibiotic. During
the transplantations, the room can be ventilated, with proper
cleaning and decontaminations; it also includes protective
cleaning of clothes with proper care about the food, which
is the most special considerations.?!

Many people are unable to get the proper treatment
facilities; hence there is death or increasing number of cases
around the world.?

The nation is building with seminars, which is supervised
by different hospitals.?* The Ministry of facilities discusses
about the fundamental practices which can be taken down
with the prevention of nosocomial infections. It is even
helpful to control the transmission of virus and it wholly
depends over the medical staff.?

Many doctors have given their views with the relative study
and made them understand to the public over their health
problems.?® With the various federal facilities, various

measures are properly taken down which can help to
understand with the high risks. The highest risks factors can
be seen with in the intensive care units and even during the
surgical site’s infections.?’

1.2 Need for the study

Nosocomial is a new type of infection, which is spread from
the environment of hospitals and known as HAI (hospital-
acquired infection). The Nosocomial infection arises due to
surgical and obstetric patients along with general medical
patients.! According to CDC, the common pathogens of
Nosocomial infection include Pseudomonas aeruginosa,
Staphylococcus aureus and Escherichia coli. This infection
affects not only the respiratory tract but also skin,
gastrointestinal and urinary tract, which have made this
study, a vital aspect for determining root of Nosocomial
infection.?

1.3 Statement of the problem

Nosocomial infection acquired from hospitals can have a
significant impact on the rate on morbidity and mortality.?
Nosocomial infection can be life-threatening for patients
suffering from cardiovascular disease and infection in the
urinary and gastrointestinal tract such as pancreatitis.*
Therefore, it is essential to address the growing concern of
Nosocomial infection in hospitals.

1.4 Research objectives

1) To analyse about the causes of nosocomial infection.

2) To understand about the different impact of
nosocomial infections over patients.

3) To identify the prevention methods from the
nosocomial infection.

1.5 Operational Definition

1) Prevention: The action of stopping or holding
something before issue is happening or arising.

2) Nosocomial: Infection or something originated in
health care settings.

3) Infection: It is the invasion of a pathogen in body
tissues by disease-causing agents

1.6 Assumptions

Various methodological assumptions were made in this

review as below:

e A thorough review of published literature will provide
information that will facilitate a better understanding of
causes of nosocomial infection, its effect on patient care,
how to avoid nosocomial infection and healthy work
environment characteristics

o Variables associated with nosocomial infections are
positively associated with hand hygiene practices.

o Internal and external resources are associated
negatively, and may serve as a defence against
spreading of nosocomial infection
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1.7 Delimitations

Different studies have shown that good hand hygiene
practices among health professionals can prevent
nosocomial infection. A thorough search was done on
different data bases like PubMed, CINAHL, Medline,
Google Scholar, published from 2000 to 2019 on causes of
job stress on nurses, its impact on patient care and identified
the strategies to overcome nosocomial infection. Further
consideration was given to the results of this study in
connection with its limitations. Identifying them would
facilitate further recommendations and provide information
on possible follow-up research in a wider perspective.

2. Literature Search Methods
2.1 Introduction

A literature review comprises various search methods. This
helps the investigators to collect accurate data in order to
conduct research. It can be pointed out that a literature
search is an organized method to collect reliable and
required information for the research to be conducted. On
the other hand, with the help of the literature search method,
the good quality of the article can be found to obtain related
data for the research topic.

The literature search methods help in demonstrating the
section criteria and exclusion criteria as well as the search
terms and techniques used to collect information

2.2 Literature Search

Literature searches help in collecting accurate information
for the topic discussed. In this study, the literature search
approach helped collect information about the nosocomial
infection. It can be pointed out that with the help of the
literature search methods data from both experimental and
non-experimental and scholarly journals were collected.
This helped in understanding the concept of nosocomial
infection and its impact on various sectors of the economy.

2.3 Selection Criteria

2.3.1 Inclusion Criteria

Inclusion and exclusion are one of the primary criteria in a
research method. The inclusion and exclusion criteria used
in this literature method is discussed below.

o The inclusion criteria for search methods are that the
articles, books and journals should be from the years
2000-2020. The articles should be in English.

e The information should be in the related to the topic.

e The research must be quantitative and qualitative or
both.

e On the other, the articles and journals used in the
research should have information about the impact and
prevention of nosocomial infection on various
economic fields.

2.3.2. Exclusion Criteria

o In order to consider the exclusion criteria, articles which
do not have the author’s name and are published before
the year 2000 will not be considered.

o Furthermore, Articles books and journals in languages
other than English will not be considered.

o Articles books and journals, which do not have a
systematic representation of the information on the
discussed topic, will not be considered.

2.4 Search Techniques

Search techniques are also important in literature methods.
The investigators must use a systematic search technique
which will help them collect adequate information from the
selected databases with the help of the search terms. The
search terms are the keywords used in the literature
methods to find articles, books or journals which have
related and reliable information about the discussed topic.
The investigator has both manual and automated internet-
based search methods. This helped the investigator to
collect qualitative information both from the online and
offline sources. Although the researcher has implemented
the online sources, mostly this is mainly because the offline
sources contained unorganized information which was hard
to analyse.

2.4.1 Databases

Databases such as PubMed, google scholar, CINAHL,
Medline is considered, where information is gathered from
a published article from the year 2000-2020. On the other
hand, with the help of the primary database the researcher
was able to collect information from the various medical
journals of BMC neurology, Canadian Journal of Infectious
disease and medical microbiology, neonatology and
perinatology journal and others. This helps the researcher
to collect adequate and reliable information for conducting
the research.

2.4.2 Search Terms

In order to collect relevant information about the
nosocomial infection the investigator has used accurate
search terms. Here terms such as ‘health care’ ‘infectious
disease’ ‘nosocomial disease’ ‘hospital-acquired infection’
‘personal hygiene’ ‘hospital hygiene’ are used to collect
appropriate information. On the other hand, search terms
such as ‘mortality rate’ ‘Fatal causes of nosocomial
disease’ and ‘antibiotics used in the prevention of
nosocomial diseases’ are also used.

2.4.3 Supplemental Search Methods

Collecting data with the help of a single database or method
is time-consuming. As a result of this, the investors have
used a supplementary method of collecting information
about the discussed topic. The researcher has also visited
universities libraries and manually collected information
about the discussed topic. To consider the supplementary
methods and intense web-based research have been
conducted by the researcher. Here the information was
collected from various websites. The information, although
accurate, was not considered by the researcher because they
did not meet certain criteria of the research. The primary
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criteria for rejecting the collected information are that the
information was published before the year 2000.

2.5 Studies Meeting Inclusion Criteria

This segment of the literature method the suitable journals
are listed below. These journals are selected deepening on
the selection criteria of the research. A total of 15 journals
were selected, among which seven meet the criteria as
mentioned above. The common factors that the rest of the
journal which was not selected had that they were published
before the years 2000. To state another criterion for the

rejection, certain journals had unorganized information.
This made analysing the journals difficult for the
investigator. On the other hand, it can be noted that certain
journals have information in another language than English
because of which they have not been used to collect
information while conducting the research. Here the article
selected as per the inclusion criteria are divided in three
subgroups. Thus, helps in better understanding of the
articles from which useful information is collected for the
research. As a result of which the information collected and
started is relevant and provides a in-depth knowledge of the
topic discussed.

Table 1: Studied meeting inclusion criteria from google scholar

et al.(5)

Journal of visceral
surgery/ 2020

S.NO Author Location/Year Purpose
Von Lengerke | German tertiary care To manipulate and Mani facete 'fmd sprez}d awareness gf personal hygiene among patiepts
1 . and common people. To collect information about the importance of personal and hospital
etal. (21) hospital/ 2019 L . RO
hygiene is spread in order to prevent nosocomial disease.
Canadian Journal of
5 Sonmezer et | Infectious disease and To understand the risk factors involved in various antibiotic resistance to patients’
al.(18) medical microbiology/ nosocomial infections.
2016
Spatenkova et To ur}derstand the impact of multi drug use.in prevepting the nosocomial .infection. This
3 al(19) BMC neurology/2018 article was helped in collecting adequate information about the preventive measures
) applied by the doctors and clinical staff to stop the spread of nosocomial diseases.
Departments of To understand the potential risk of the SARS — COV- 2 nosocomial infection and the
4 Luong-Nguyen| digestive surgery. [necessary measures to prevent the same. The researcher of this article also focuses on steps

to minimize the effect of nosocomial infection among people, by using safe surgical
methods.

5 Yadollahi et al.

Chinese Journal of
Traumatology. South of]

To assess mortality risk factors among nosocomial infected traumatic patients in Rajaee
trauma centre, Shiraz, Iran

Iran
Different hospitals in To determine risk factors that can help clinicians identify patients with high risk of
6 Zhou et al. . . . L L.
China nosocomial infection following influenza on admission

To develop measures to prevent infection and lessen antibiotic resistance based on

Association, Taiwan

’ Biberaj Germany, 2017 nationwide studies on the prevalence of nosocomial infection (NI) and antibiotic use (AU)
Medical University of To ascertain the incidence of device-associated infections in the ICUs of developing
8 Rosenthal . .
Tirana countries
Table 2: Studies meeting inclusion criteria from CINAHL
. . To collect information about the control measures implemented in hospitals to reduce the spread
Menegueti Latino- L . . .
1 etal (6) americana/2015 of the nosocomial infection. This article helps the researcher to understand the use of the
indicators to understand the effectiveness of the control performance.
’ Sternal Franek & Province of | Assess, quantitatively, nurses’ knowledge about nosocomial infections and the procedures used
Pienkus Silesia most often in post-stroke patients
Table 3: Studies meeting inclusion criteria from PubMed
S.No | Author Location/Year Purpose
Journal of the . . L . . . .
| Chen Chinese Medical To investigate the change of nosocomial infection rate in a NICU during a 4-year surveillance

period.

2 | Donaldson

California

To develop a 30-hour/one clinical academic unit VAD patient safety course with the aim of
expediting clinician adoption of critical concepts related to VAD-related patient safety.

3 Behnke

To coll
Germany

ect information about the prevalence of nosocomial infection (NI) and antibiotic use (AU).

To gather information about the steps followed order to reduce the nosocomial infection in

intensive care units.

4 Yepes

Ecuador

To collect information about nosocomial infection among patients in intensive care units in
Ecuador. To collect information about the importance of hygiene in hospitals in order to reduce
the spread of nosocomial diseases among patients. This article also sheds lights on the control
measures and preventive guidelines applied by various hospitals in order to reduce the spread of

nosocomial disease in intensive care units.
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Table 4: Studies meeting inclusion criteria from Medline

S.No| Author |[Location/Year

Purpose

1 Medeiros Brazil

To find out information about Hand hygiene (HH) as the main tool for cross-infection prevention and
focus on hand hygiene guidelines in limited-resource countries like Brazil

2 Al-Mousa Kuwait

To collect information regarding the impact of the International Nosocomial Infection Control
Consortium (INICC) multidimensional approach (IMA) on ventilator-associated pneumonia (VAP)
rates in three intensive care units (ICUs) from two hospitals in Kuwait City from January 2014 to

March 2015

This from the above discussion, it can be pointed out that
the articles are divided into three subgroups depending on
their inclusion criteria. It can be pointed out that with the
help of the article chosen from Pub med and Medline, the
researcher will get an in-depth knowledge of the discussed
topic. Furthermore, it can be pointed out that with the help
of the articles of the google scholar, the core information
was collected. On the other hand, with the articles of the
Medline, additional information about that hospital safety
and precautionary measures were collected. In addition to
this the articles in the PubMed helps the researcher to
collected additional information about that the safety
measures to be minted regarding operations and in case of
cardiovascular patients are discussed. Accordingly, the
information collected from the Medline, PubMed, google
scholar, CINHAL were useful in collecting additional
knowledge of the venous access devices, which helps in
reducing the spread of the nosocomial infection among
patients.

The article also shed knowledge on the information on the
preventive measures implied by the clinical authorities to
reduce the spread of nosocomial infection among infants.
Here the additional information about the knowledge of
clinical staffs in reducing the preventive measures can be
understood with the help of the selected journals and
articles for conducting the research. Thus, it can be noted
that maintain a good inclusion and exclusion criteria in
beneficial for the implementing adequate information tom
the research.

3. Data Analysis Methods

3.1 Introduction

This specific section of the entire study mainly defines the
authorization and authenticity of used sources and
information to complete the whole process of work. The
researcher has done this research paper through effective
research work and structural association actions. This part
of the entire research vital enough as it can produce the
ways of gathering information and also the quality of such
relevant information about the review of Nosocomial
infection.

3.2 Evaluation of Data

Mainly, the opinions of the doctors are most valuable by
which the researcher can produce an interesting research
project with proper and effective information with valuable
sites and methods.

Apart from all such features, secondary data collection
method is also effective to complete the whole research
process. It is an effective part as the researcher can gather
information from several books, journals, and specific
internet sources which have assisted the researcher through
the information of the causes and negative effects of such
infection. Along with all these actions, the researcher has
also used descriptive research design as well as the
deductive approach to complete this specific research

paper.
3.3 Quality Research elements

In this context, it has explored that the researcher uses all
effective methods which are able to produce information
through real-life experiences. The researcher can observe
several books, with proper analytical features and the
statement of famous authors can make the whole research
paper significant the most.

3.4 Data Reduction action

With the application of this specific action, the researcher
can produce a large volume of accurate information with
the aspect of effective decision-making features of work. It
is also valid enough to maintain data stored action and
mainly process the whole research with the contribution of
relevant data about nosocomial infection.

3.5 Data Display

It is a specific device with output action which can produce
proper processing of data of the input action.! This action
mainly presents the whole action of informative data
analytical action with proper decision-making structure.
The concept of data analytical action can produce a
collective and individual display to proceed with the whole
analytical action. In this context, the researcher has
maintained the action of data display so that it can be
possible to produce an automatic control which can
maintain transmission system of the organization with
effective design systems through the terminal feature with
a special symbol. This action is appropriate with secondary
data collection action.
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Figure 1: Research summary and screening process

Data collection is the most important and vital part to
complete the entire research project through specific
experimental features, design, documentation, and proper
observation. Specific audio and visual display with video
mainly assist the researcher to know more about the causes,
effects, and treatment policy of such infection. Through the
clarification of such data collection methods, it is possible
for the researcher to make proper organisation,
summarization, transformation, and simplification the data
process. Such actions can develop research pattern as well
as research sources. This above-mentioned chart is able to
explore the whole research project easily with proper and
effective patterns and themes.

3.6 Data Comparison

It is an extremely difficult action which mainly processes
the resource incentive actions with proper and effective
data analytical action. 2 In this context, the researcher has
kept this specific comparison step which can produce the
whole database through a proper comparison record to
make a comparison of gathered data sources with others. In
this principle, there are specific sources such as only within
the source, equal feature, only within the target, and proper
differentiation. With the application of all these actions, the
researcher compared the whole process of data collection

and synchronized the whole process of the working
structure.

3.7 Theme Identification

Nosocomial Infection is an action which can produce losses
in various economic fields. In this principle, it has been
gathered that this infection has a direct impact on the
economic field of specific places such as health care
sectors. It is a specific action which can be occurred after
admitting in the hospital. Mainly, this infection does not
affect an outer person; rather, it infects the patients who
admit in the hospitals. It is an action which is consisted of
bacterial formation, and thus, it creates economic losses in
the hospitals. The concept of Nosocomial infection rises
due to obstetric and surgical patients with the information
of general patients in medical department

3.8 Conclusion

From the above discussion of the review of nosocomial
infection, it can be revealed that the researcher has
completed this research paper with relevant data. The most
effective part is that the researcher has made the entire
structure more effective and as a unique piece with the
application of positivism philosophy, deductive approach,
descriptive design, and with the application of both primary
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and secondary data collection methods. All these actions
are valid enough to produce the all-detail description of this
action. In conclusion, the researcher is able to maintain the
proper quality of this research on the review of nosocomial
infection on society.

4. Presentation of Findings
4.1 Introduction

The main aim of this research was to identify the causes of
nosocomial infection, understand its direct and indirect
impacts on patients and recognise major preventive
methods. Relevant and appropriate secondary sources
discussing nosocomial infection, its prevalence today,
causal factors, health implications and effective preventive
methods were chosen from multiple databases. These
articles, journals and research papers were selected based
on the inclusion/exclusion criteria discussed in chapter 2.
Different types of sources, including both qualitative and
quantitative studies, were considered in this paper to collect
a large body of information and most accurate data. These
sources were arranged according to themes and analysed
based on similarities and differences in the previous
chapter. Following such analyses, a summary of findings is
drawn in this chapter to gather intricate and vital research
inferences. The quality of all sixteen secondary sources is
also scored in this section to gather a better idea about the
relevance, validity and credibility of data collected from
these sources.

4.2 Summary of literature

According to information and data gathered from 16
secondary sources, it is evident that nosocomial infections,
also known as hospital-acquired infections, are of several
types. The most common types include gastrointestinal
infections, genitourinary infections, respiratory infections,
and surgical wound infections. Nosocomial infections have
several causal factors, such as non-sterile and unclean
environmental surfaces, breaches in infection control
procedures, inadequate sanitization and disinfection, and
lack of experience. Selected secondary sources show that
with increasing treatment and care performed in hospitals,
the litigation generating from nosocomial infections is also
augmenting each year. While patients of all age groups are
equally susceptible to nosocomial infections, its impact on
health is more severe in case of children and older patients
due to differences in immunity. These infections may be
transmitted in various ways, such as through direct contact,
aerosol droplets, water and food provided by the hospital,
inadequately sterilized instruments, etc.

Secondary sources reveal that the most common pathogens
causing nosocomial infections include E. coli,

Pseudomonas aeruginosa and Staphylococcus aureus.
Several types of fungi and viruses also cause such
infections. Different risk factors for nosocomial infections
were identified from different sources selected and
reviewed in this research. Some common risk factors
mentioned in more than one sources are patient’s immune
status, infection control facilities, prevalence of pathogens
in the community, older age, underlying comorbidities, stay
in intensive care unit (ICU) and recent invasive procedures.
According to estimations derived from chosen sources,
nosocomial infections occur in approximately 5-10% of
patients or around 2 million individuals around the world
annually. This infection contributes largely to the death rate
and costs incurred by the health care system in most
developed and developing countries. It also affects patients’
health severely, prolongs hospital stay, generates several
dysfunctions in the body and acutely raises hospital
mortality. Evidence gathered from secondary sources
reveal that the prevalence of nosocomial infections is
highest in case of patients undergoing some form of surgery
and those receiving treatment for childbirth. According to
most scholars, the common preventive methods for
nosocomial infections are washing hands frequently, using
alcoholic hand spray, cleaning all treatment equipment
regularly, wearing gloves, providing suitable vaccinations,
constantly screening and cohering patients and maintaining
environmental hygiene.

4.3 Quality of literature

Validating and ensuring the quality of selected secondary
sources is vital for gathering accurate and reliable
inferences and maintaining desired quality standards.
Assessing the quality of existing literature involves
evaluating the title, problem area and abstract of the
journals or articles, as well as appraising the overall writing
style, research methods, discussion, and analysis of data.
Setting and following specific inclusion and exclusion
criteria is particularly important in this context. Such
criteria were maintained diligently while selecting
secondary sources for this research. In addition, a quality
checking tool or Qual Syst was adopted to maintain
uniformity while checking and validating the quality of all
secondary sources. The fourteen elements or basic quality
aspects addressed through this tool are shown in the
appendix.

Results gathered from this quality tool reveals that all
secondary sources chosen for this study are of high quality,
and therefore proves valuable for this research. The lowest
quality score recorded in this context is 22/28, and the
highest score is 27/28. Maximum secondary sources have a
quality score above 25, thereby indicating that most studies
considered in this research provide fully accurate and valid
information. The quality scores for all individual sources
are given in the below table.
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Table 1: Quality scores of included studies

No. Study title Quality score
1 Impact of psychologically tailored hand hygiene interventions on nosocomial infections with multidrug-resistant 25/28
organisms: results of the cluster-randomized controlled trial PSYGIENE (Psychological optimized hand hygiene
promotion)
2 Evaluation of risk factors for antibiotic resistance in patients with nosocomial infections caused by Pseudomonas 26/28
aeruginosa.
3 | Low incidence of multidrug-resistant bacteria and nosocomial infection due to a preventive multimodal nosocomial 27/28
infection control: a 10-year single Centre prospective cohort study in neurocritical care.
4 Nosocomial infection with SARS-Cov-2 within departments of digestive surgery. 26/28
5 Risk factors of mortality in nosocomial infected traumatic patients in a trauma referral center in south of Iran. 25/28
6 Risk factors for nosocomial infection among hospitalized severe influenza A (HIN1) patients. 25/28
7 Knowledge and source of information among health care students on nosocomial infections. 26/28
8 Device-associated nosocomial infections in 55 intensive care units of 8 developing countries. 26/28
9 Evaluation of nosocomial infection control programs in health services. 25/28
10 Nurses knowledge on the prevention of nosocomial infections in patients after stroke. 24/28
11 Reduced nosocomial infection rate in a neonatal intensive care unit during a 4-year surveillance period. 26/28
12 Expediting Clinician Adoption of Safety Practices: The UCSF Venous Access Patient Safety Interdisciplinary 22/28
Education Project
13 The Prevalence of Nosocomial Infection and Antibiotic Use in German Hospitals 24/28
14 | Device-associated infection rates, mortality, length of stay and bacterial resistance in intensive care units in Ecuador: 27/28
International Nosocomial Infection Control Consortium’s findings
15 Impact of the International Nosocomial Infection Control Consortium (INICC) multidimensional hand hygiene 26/28
approach in 3 cities in Brazil
16 | Impact of the International Nosocomial Infection Control Consortium (INICC) multidimensional approach on rates of 25/28
ventilator-associated pneumonia in intensive care units of two hospitals in Kuwait

4.4 Themes

Detailed data reduction and data comparison of selected
secondary sources reveal that different factors affect or
influence the prevalence of nosocomial infection. Owing to
inefficient immunity and comparatively longer stay at
hospitals, elderly patients and neonates are most vulnerable
to nosocomial infection. Some basic risk factors promoting
or contributing to this infection include acute physiology,
admission to ICU, surgical history, underlying diseases,
chronic health evaluation, cause of admission, etc. Since
different patients experience varied health issues and
respond to treatments and medicines in different ways, a
particular strategy, recovery method or treatment plan may
not prove fruitful in mitigating nosocomial infections in
multiple cases. Healthcare professionals should realize and
acknowledge the diversity of causes, impacts and

preventive methods in this case, to treat all cases of
nosocomial infection efficiently.

For identifying and developing suitable research themes, all
16 secondary sources are categorized based on the location
of the research, particular research design adopted to gather
data, targeted population and chosen sample size.
Individual tables are designed for explicitly reviewing all
chosen sources according to the four criteria.

4.5 Research findings based on theme

4.5.1 Location

Location based segregation of sources will enable the
researcher to identify countries lacking adequate healthcare
facilities and those providing optimum healthcare to all
patients.

Table 2: Presentation of selected literature based on study location

No. Study title Location
Impact of psychologically tailored hand hygiene interventions on nosocomial infections with
1 multidrug-resistant organisms: results of the cluster-randomized controlled trial (Psychological Germany
optimized hand hygiene promotion)
) Evaluation of risk factors for antibiotic resistance in patients with nosocomial infections caused by Turke
Pseudomonas aeruginosa. Y
Low incidence of multidrug-resistant bacteria and nosocomial infection due to a preventive
3 multimodal nosocomial infection control: a 10-year single Centre prospective cohort study in Czech Republic
neurocritical care.
4 Nosocomial infection with SARS-Cov-2 within departments of digestive surgery. France
Risk factors of mortality in nosocomial infected traumatic patients in a trauma referral center in .
5 Shiraz, Iran
south of Iran.
6 Risk factors for nosocomial infection among hospitalized severe influenza A (HIN1) patients. China
7 Knowledge and source of information among health care students on nosocomial infections. Tirana, Republic of Albania
8 Device-associated nosocomial infections in 55 intensive care units of 8 developing countries. Turkey, PerAu, Moroccg,
Mexico, India, Colombia,
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Brazil, Argentina.
Members of the International
Nosocomial Infection Control

Kuwait

Consortium (INICC)
9 Evaluation of nosocomial infection control programs in health services. Sdo Paulo, Brazil
10 Knowledge of Nurses on Prevention of Nosocomial Infections in post-stroke Patients. Province of Silesia, Germany
1 Reduced nosocomial infection rate in a neonatal intensive care unit during a 4-year surveillance Taiwan
period.

Expediting Clinician Adoption of Safety Practices: The UCSF Venous Access Patient Safety e

12 Lo . . California
Interdisciplinary Education Project
13 The Prevalence of Nosocomial Infection and Antibiotic Use in German Hospitals Germany
14 Device-associated infection rates, mortality, length of stay and bacterial resistance in intensive care Ecuador
units in Ecuador: International Nosocomial Infection Control Consortium’s findings
15 Impact of the International Nosocomial Infection Control Consortium (INICC) multidimensional Brazil
hand hygiene approach in 3 cities in Brazil
Impact of the International Nosocomial Infection Control Consortium (INICC) multidimensional

16 approach on rates of ventilator-associated pneumonia in intensive care units of two hospitals in Kuwait

4.5.2 Study design

The second criterion considered in this research to
distinguish and categorize selected secondary sources is
type of study design. Three major types were selected,
which are descriptive, cohort and cross-sectional.
Accordingly, the table below indicates that maximum
previous studies conducted in this field or 7 out of 16
selected sources are descriptive studies, where researchers

conduct detailed investigations to find out the rate of
nosocomial infections among patients in a particular
country, hospital or setting. Five selected sources were
cohort studies, where nosocomial infections and their
occurrence among different patients were investigated by
undertaking elaborate researches, and another four sources
were cross-sectional studies, which involved considering a
specific period.

Table 3: Presentation of selected literature based on study design

Study design Study title
Descriptive | 1) Impact of psychologically tailored hand hygiene interventions on nosocomial infections with multidrug-resistant
study organisms: results of the cluster-randomized controlled trial PSYGIENE (Psychological optimized hand hygiene
promotion)
2) Evaluation of risk factors for antibiotic resistance in patients with nosocomial infections caused by Pseudomonas
aeruginosa.

3) Risk factors for nosocomial infection among hospitalized severe influenza A (HIN1) patients.

4) Knowledge and source of information among health care students on nosocomial infections.

5) Evaluation of nosocomial infection control programs in health services.

6) Knowledge of Nurses on Prevention of Nosocomial Infections in post-stroke Patients.

7) The Prevalence of Nosocomial Infection and Antibiotic Use in German Hospitals.

Cross sectional 1) Nosocomial infection with SARS-Cov-2 within departments of digestive surgery.

study 2) Reduced nosocomial infection rate in a neonatal intensive care unit during a 4-year surveillance period.

3) Impact of the International Nosocomial Infection Control Consortium (INICC) multidimensional approach on rates of
ventilator-associated pneumonia in intensive care units of two hospitals in Kuwait.

4) Impact of the International Nosocomial Infection Control Consortium (INICC) multidimensional hand hygiene approach
in 3 cities in Brazil.

Cohort 1) Low incidence of multidrug-resistant bacteria and nosocomial infection due to a preventive multimodal nosocomial

study infection control: a 10-year single Centre prospective cohort study in neurocritical care.

2) Risk factors of mortality in nosocomial infected traumatic patients in a trauma referral center in south of Iran.

3) Device-associated nosocomial infections in 55 intensive care units of 8 developing countries.

4) Expediting Clinician Adoption of Safety Practices: The UCSF Venous Access Patient Safety Interdisciplinary Education
Project.

5) 5. Device-associated infection rates, mortality, length of stay and bacterial resistance in intensive care units in Ecuador:
International Nosocomial Infection Control Consortium’s findings.

4.5.3 Study populations

The third important criterion followed while categorizing
selected secondary sources is the population chosen for the
research. Different hospital settings, medical schools and
universities, care units and medical training centres
considered in the chosen studies are identified in the table
below, to offer a brief overview of the scenario or setting
adopted in the study. This categorization is valuable for this

research since it helps in identifying the prevalence of
nosocomial infections in different environmental
conditions or settings. Since surrounding factors majorly
influence the occurrence of nosocomial infections,
identifying the research setting will also aid in explicating
the specific scenarios in which, the prevalence of
nosocomial infections is highest and lowest.
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Table No. 4: Presentation of selected literature based on populations

No. Study title Hospital
Impact of p.sycholog.lcally tallor.ed hand hygiene interventions on npsocomlal 1nfect1.0ns Hannover Medical School, German tertiary]
1 with multidrug-resistant organisms: results of the cluster-randomized controlled trial care hospital
PSYGIENE (Psychological optimized hand hygiene promotion) P
2 Evaluation of risk factors for antibiotic resistance in patlf:nts with nosocomial infections Ankara Training and Rescarch Hospital
caused by Pseudomonas aeruginosa.
Low incidence of multidrug-resistant bacteria and nosocomial infection due to a
3 |preventive multimodal nosocomial infection control: a 10-year single Centre prospective Liberec Regional Hospital
cohort study in neurocritical care.
4 Nosocomial infection with SARS-Cov-2 within departments of digestive surgery. Dlg?StIV? surgery departments of three
university hospitals in Ile-de-France
Risk factors of mortality in nosocomial infected traumatic patients in a trauma referral . Lo .
5 . Rajaee hospital in Shiraz, Iran
center in south of Iran.
Risk factors for nosocomial infection among hospitalized severe influenza A (HIN1) Hospitals acquired
6 . . . .
pdmO09 patients. from Chinese national network. China
7 Knowledge and source of 1nfonnat19n among health care students on nosocomial Medical University of Tirana
infections.
Device-associated nosocomial infections in 55 intensive care units of 8 developing 46 hogpltals n Turkey, P.eru’ Mgrocco,
8 . Mexico, India, Columbia, Brazil and
countries. .
Argentina
9 Evaluation of nosocomial infection control programs in health services. Local hospitals in the ity of Ribeirdo
Preto, Brazil.
10 | Knowledge of Nurses on Prevention of Nosocomial Infections in post-stroke Patients. | Local hospitals in the Province of Silesia
1 Reduced nosocomial infection rate in a neonatal intensive care unit during a 4-year Taichung Veterans General Hospital
surveillance period. (TCVGH)
12 Expediting Clinician Adoption of S.af§ty.Pract1ces: The UCSF Venous Access Patient Academic medical centres in California
Safety Interdisciplinary Education Project
13 The Prevalence of Nosocomial Infection and Antibiotic Use in German Hospitals Acute-care hospitals in Germany
Device-associated infection rates, mortality, length of stay and bacterial resistance in I private and 1 public hospital in Quito
14 intensive care units in Ecuador: International Nosocomial Infection Control P P P ’
. . Ecuador
Consortium’s findings
15 Impact of the .In.ternat.lonal Nosocormal Infection C.ontro.l Cor}sortlurp (INICC) 2 INICC member hospitals in Kuwait City
multidimensional hand hygiene approach in 3 cities in Brazil
Impact of the International Nosocomial Infection Control Consortium (INICC)
16 |multidimensional approach on rates of ventilator-associated pneumonia in intensive care| 4 INICC member hospitals from Brazil

units of two hospitals in Kuwait

4.5.4 Sample size

The last criterion selected in this research to categorize and
segregate chosen secondary sources is the sample size
considered in the studies. Both target and sample populations
chosen in different sources are mentioned in the table below.
This information is very vital for this research as it reveals the
rate of occurrence of nosocomial infections among patients
belonging to different age groups, undergoing different

treatments and surgeries, and experiencing different health

implications. The data presented in the below table also

assists in evaluating

how the presence of physicians, nurses

and specialty units affect the rate and treatment of nosocomial
infections. Sample sizes considered in the selected sources
varied from 80 nurses to 572 nurses and from 120 patients to
3463 patients. Evidently, studies considering both small and
large sample sizes were chosen for this research to gather
relevant and accurate inferences.

Table 5: Presentation of selected literature based on populations

No. Study title Population Sample size
. . L . Physicians and nurses in
Impact of psychologically tailored hand hygiene interventions on . . . ..
1 |nosocomial infections with multidrug-resistant organisms: results of the intensive care units and 315 physicians and 572
hematopoietic stem cell nurses

cluster-randomized controlled trial PSYGIENE.

transplantation units

Evaluation of risk factors for antibiotic resistance in patients with

Patients resistant to imipenem,
meropenem, piperacillin-

120 patients in neurosurgeryj
ICU, Neurology ICU and

nosocomial infections caused by Pseudomonas aeruginosa. tazobactam, ciprofloxacin, anaesthesia-reanimation
amikacin, and ceftazidime ICU
Low incidence of multidrug-resistant bacteria and nosocomial infection| . . L
. . L . Primary acute neurocritical care| 3464 acute brain disease
3 |due to a preventive multimodal nosocomial infection control: a 10-year . .
. . . . patients patients
single Centre prospective cohort study in neurocritical care.
4 Nosocomial infection with SARS-Cov-2 within departments of Patients admitted to digestive 305 patients
digestive surgery. surgery departments P
Risk f f lity i ial inf i i i . . . . All pati in Raj
5 1sk factors of mortality in nosocomial in ected traumatic patients in a All patients in Rajace hospital patlents‘m ajaee
trauma referral center in south of Iran. hospital
Risk factors for nosocomial infection among hospitalized severe Patients admitted in different .
6 2146 patients

influenza A (HIN1) pdm09 patients.

hospitals in China for influenza
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. . Medical and nursing students
7 Knowledge and source of mforrr}atlpn among health care students on enrolled in Medical University 251 students
nosocomial infections. .
of Tirana
8 Device-associated nosocomial infections in 55 intensive care units of 8| ICUs of 46 hospitals in eight 55 1CUs
developing countries. developing countries
16 Nosocomial Infection 13 Nosocomial Infection
9 |Evaluation of nosocomial infection control programs in health services.| Control Programs in the city of
GO Control Programs
Ribeirdo Preto
Nurses working at stroke and
Knowledge of Nurses on Prevention of Nosocomial Infections in post-| neurological wards in local
10 . o . 80 nurses
stroke Patients. hospitals in the Province of
Silesia
L . . . . .. | Neonates admitted to the NICU
Reduced nosocomial infection rate in a neonatal intensive care unit | . .
11 . . . in Taichung Veterans General 512 neonates
during a 4-year surveillance period. )
Hospital
12 Expediting Clinician Adoption of Safety Practices: The UCSF Venous| Academic medical centres in | Two Academic medical
Access Patient Safety Interdisciplinary Education Project California centres
. . a . Representative group- 49
13 The Prevalence of Nosocomial Infec.tlon and Antibiotic Use in German 218 hospitals, 64 412 patients hospitals, and the core
Hospitals .
group-46 hospitals
Device-associated infection rates, mortality, length of stay and bacterial| . . o 2 adult medical/surgical
. o . e . . .| Private and public hospitals in .
14 | resistance in intensive care units in Ecuador: International Nosocomial Ecuador ICUs from I private and 1
Infection Control Consortium’s findings public hospital
15 Impact of the International Nosocomial Infection Control Consortium | NICC member hospitals in Three adult ICUs of two
(INICC) multidimensional hand hygiene approach in 3 cities in Brazil Kuwait INICC member hospitals
Impact of the I.n'Fernatllonal Nosocomial Infection Cor}trol Consoﬁlum INICC member hospitals from | 4 adult ICUs in 4 INICC
16 | (INICC) multidimensional approach on rates of ventilator-associated . .
L . . . . Brazil member hospitals
pneumonia in intensive care units of two hospitals in Kuwait

4.6 Conclusion

Based on preliminary information gathered through such
detailed segregation of secondary sources, valuable and
relevant research inferences will be derived in the next
chapter, which in turn will help in addressing all research
objectives and answering all research questions. Clearly, the
tables presented above prove valuable for this research paper.

5. Results and Discussion

These results and findings are derived from the detailed
literature review analysis conducted in previous chapters and
the interview of doctors. Both primary and secondary
information are gathered and considered in this chapter to
answer all research questions. The major findings derived in
this case are stated and discussed in detail to provide a clear
and adequate conception on nosocomial infections and its
preventive methods.

5.1 Major findings
Causes of nosocomial infections

* Inadequate hand hygiene is a universal problem and
challenge in patient care, which leads to nosocomial
infections.

* In many hospitals, clinical managers, nurses, and
physicians do not follow WHO’s standards of hand
disinfection, which is a vital factor accelerating the rate and
chances of nosocomial infections.

 The rate or degree of nosocomial infections and the harmful
impact of related pathogens depend on the various types of
ICU and risk structures prevalent for patients.

* Long-term hospitalization, poor conditions of treatment
and care facilities, several invasive procedures, and

continuous antibiotic pressures lead to mnosocomial

infections.
Impact of nosocomial infections

* Patients suffering from nosocomial infections related to P.
aeruginosa face severe health problems and high mortality
and morbidity, since this gram-negative bacterium is
resistant to several antibiotics.

» Nosocomial infections are a very serious threat for
neurodevelopment and survival of infants in neonatal
intensive care.

* The occurrence of such infections increases the cost of care
manifold.

Preventive methods for nosocomial infections

* Limiting antibiotic use is therefore a vital preventive
method for treating such deadly infections

* Adopting suitable preventive multimodal nosocomial
infection control management is vital for decreasing the
rate of such infections among patients

* Common infection control programs necessary for
preventing nosocomial infections include antibiotic
stewardship, hand-hygiene campaigns, and other
multifaceted and elementary practices.

* To control nosocomial infections in different healthcare
settings, professionals must conduct detailed internal
studies to identify the prevalent sources, build negative-
pressure quarantine ICU wards and follow all operational
instructions, procedures and standards established by
international health organizations.
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5.2 Discussion

Objective 1: To analyse the causes of nosocomial
infections

Different secondary sources considered in this research
discussed different types of factors causing nosocomial
infections. However, in most cases, researchers identified that
admission to intensive care units, staying for long durations
in the hospital, advanced age and improper hygiene
conditions are the most prevalent and usual factors leading to
various types of hospital-acquired infections. Amongst these,
inadequate hand hygiene or hand sanitization before and after
interaction with patients is the leading cause for the
transmission of bacteria responsible for mnosocomial
infections.!

Objective 2: To understand the different impacts of
nosocomial infections on patients

The most direct impacts of nosocomial infections on patients
are deteriorated health condition, increased suffering,
prolonged stay at hospitals, increased mortality and
morbidity, and major economic burden. It is also true that
nosocomial infections add to patients’ functional disability as
well as emotional stress.® In extreme cases, such infections
lead to severe and permanent disabling conditions, which
majorly disrupts individual’s quality of life. Nosocomial
infection is the leading cause of sepsis, which in turn is a
leading cause of death today.

Objective 3: To identify
nosocomial infections

Since nosocomial infections cause severe illness and death,
preventing it by identifying its major sources is vital for
controlling its spread. The most important and vital method
for restricting transmission in this case is by identifying and
improving unhygienic conditions and environments within
the hospital. Nosocomial infections spread mostly through
healthcare delivery.

preventive methods for

Nosocomial infections are also transmitted from healthcare
staff. All nurses, physicians, doctors and other care providers
working in hospitals must therefore focus on infection control
and personal hygiene.!® The most important preventive
method for avoiding nosocomial infections is to maintain
appropriate hand hygiene. !! Wearing gloves, masks, proper
uniform, and head covers is also vital for efficient and risk-
free healthcare delivery. These practices are not only
imperative for the safety of patients but is also necessary for
the safety of care providers in a hospital setting.

Addressing hospital waste management adequately is another
major preventive method for avoiding nosocomial infections.
Studies show that around 10-25% of waste generated from
hospitals is hazardous and contains contaminated blood,
sputum and other disposable items.

Implementing proper infection control mechanism in the
hospital setting and improving healthcare education and
training opportunities for all staff are important ways of
preventing hospital-acquired infections.!* Lastly and most
importantly, improving hospital facilities by building isolated
quarantine wards and proper ICU wards, implementing all

operational instructions and adopting new technologies and
advanced quality checking equipment are important strategies
and methods for mitigating the chances of hospital-acquired
infections. Apart from such developments, hospital
authorities should also stress on adequate sterilization of all
surfaces within the hospital premises and follow specific
nursing interventions to prevent common hospital-acquired

infections like lymphocytopenia, ventilator acquired
pneumonia, Staphylococcus aureus infection, catheter-
associated wurinary tract infections and CVC-related

bloodstream infections.
5.3 Summary

The main objective of this integrative review was to study
nosocomial infections in detail and identify its various causal
factors, impacts on patients and necessary preventive
methods. Sixteen secondary sources were chosen from
multiple databases like Google Scholar, CINAHL and
PubMed, and were considered in this study to gather elaborate
information

5.4 Conclusion

Based on results gathered in this research, it may be
concluded that nosocomial infections are deadly and life-
threatening contagions that harm patients in several ways and
may even cause permanent disability or lead to death. The
most important finding collected from secondary sources
show that nosocomial infections arise due to lack of hygiene
and proper sanitization in the hospital. Improper hand hygiene
is the leading cause of hospital-acquired infections.
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