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Introduction

Infection prevention and control (IPC) is a vital component 
of patient safety and quality care in hospital settings. 

Healthcare-associated infections (HAIs) remain a major global 
public health challenge, contributing to increased morbidity, 
mortality, prolonged hospital stays, and substantial economic 
burden on healthcare systems. Hospitals are particularly high-
risk environments for infection transmission due to the frequent 
use of invasive procedures, high patient density, and continuous 
interaction between healthcare workers and patients.

Effective IPC practices are essential to minimize the risk of 
infection transmission and ensure safe healthcare delivery. 
Standard pre-cautions, such as hand hygiene, appropriate 
use of personal protective equipment (PPE), environmental 
cleaning, and safe biomedical waste management form the 
foundation of hospital infection control programs. Adherence 
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to these practices plays a critical role in protecting patients, 
healthcare workers, and visitors from preventable infections.

In recent years, the increasing prevalence of antimicrobial 
resistance and the emergence of new and re-emerging 
infectious diseases have further highlighted the importance 
of robust infection prevention strategies. These challenges 
have emphasized the need for consistent implementation of 
evidence-based IPC measures and continuous monitoring 
of compliance in healthcare settings. Strengthening IPC 
practices is therefore essential for improving patient outcomes, 
enhancing healthcare quality, and ensuring the overall safety 
of hospital environments.

Role of nurses in hospital infection control
Nurses play a key role in the successful implementation of IPC 
practices. As frontline caregivers, nurses are directly involved 
in patient care activities that carry a high risk of infection 
transmission. Their responsibilities include maintaining hand 
hygiene, using PPE correctly, following aseptic techniques, 
and identifying early signs of infection. Nurses also educate 
patients and caregivers on infection prevention and contribute 
to infection surveillance, documentation, and reporting. 
Their compliance, knowledge, and attitudes significantly 
influence the effectiveness of IPC programs and patient safety 
outcomes.[1]

Aim and objectives of the review
The aim of this review is to examine IPC practices in 
hospitals from a nursing perspective. The objectives are 
to describe key IPC principles, explore the role of nurses 
in infection control, identify common challenges affecting 
compliance, and highlight strategies to strengthen nursing 
involvement in reducing HAIS and improving patient 
outcomes.

Methodology

Literature search strategy
A comprehensive literature search was conducted to 
identify relevant studies related to IPC practices in hospital 
settings from a nursing perspective. Electronic databases, 
including PubMed, Google Scholar, CINAHL, Scopus, and 
Web of Science, were searched. Key terms used in various 
combinations included infection prevention, infection control, 
HAIS, hospital nursing, nursing practices, and patient safety. 
Reference lists of selected articles were also reviewed to 
identify additional relevant studies.[2]

Inclusion criteria
•	 Studies focusing on IPC practices in hospital settings
•	 Articles emphasizing the role of nurses in preventing and 

controlling HAIS
•	 Research evaluating nursing-led interventions related to 

infection control
•	 Peer-reviewed original research articles, review articles, 

and clinical guidelines
•	 Studies published in the English language.

Exclusion criteria
•	 Studies conducted in non-hospital or community 

healthcare settings
•	 Articles not related to nursing practice or nursing 

involvement in infection control
•	 Conference abstracts, editorials, opinion pieces, and letters 

to the editor
•	 Non-peer-reviewed publications
•	 Studies published in languages other than English.

Data selection and synthesis approach
Titles and abstracts of retrieved articles were screened for 
relevance, followed by a full-text review of eligible studies. 
Relevant data were extracted and organized thematically based 
on key aspects of IPC practices. A narrative synthesis approach 
was adopted to summarize findings, identify common themes, 
and highlight gaps in existing literature.[3]

Overview of Hais

Definition and types of HAIs
HAIs are infections that develop in patients during hospitalization 
or while receiving medical care and were not present at the time 
of admission. These infections typically occur 48 h or more 
after admission and serve as important indicators of patient 
safety and quality of healthcare delivery. HAIs are commonly 
classified based on the site and source of infection.

Major types of HAIs in hospital settings include surgical 
site infections, catheter-associated urinary tract infections, 
central line-associated bloodstream infections, ventilator-
associated pneumonia, and hospital-acquired gastrointestinal 
infections, such as Clostridioides difficile. These infections 
are often linked to invasive procedures, prolonged use of 
medical devices, inadequate hand hygiene, and environmental 
contamination.

Burden of HAIs in hospital settings
The burden of HAIs in hospitals is considerable, leading to 
increased patient morbidity and mortality, prolonged hospital 
stays, and higher healthcare costs. Patients affected by HAIs 
often require additional treatments and extended antibiotic 
therapy, which further increases the risk of antimicrobial 
resistance. HAIs also place a significant strain on healthcare 
resources and impact the overall quality of care.

Nurses play a vital role in reducing the burden of HAIs 
through continuous patient monitoring, adherence to infection 
prevention protocols, and early identification of infection 
risks. Strengthening nursing-led infection control practices is 
essential for improving patient safety and reducing infection 
rates in hospital environments.[4]

Principles of Ipc

Standard pre-cautions
Standard pre-cautions represent the minimum level of infection 
control practices that should be applied to the care of all 
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patients, regardless of their suspected or confirmed infection 
status. These pre-cautions are based on the assumption that 
blood, body fluids, secretions, excretions, non-intact skin, 
and mucous membranes may contain potentially infectious 
microorganisms. Hand hygiene is the cornerstone of standard 
pre-cautions and includes handwashing with soap and water 
or the use of alcohol-based hand rubs before and after patient 
contact.[5]

The use of PPE, such as gloves, gowns, masks, and eye 
protection, is another critical component of standard pre-
cautions. PPE use depends on the level of anticipated exposure 
and helps prevent the transmission of pathogens between 
patients and healthcare workers. Additional elements include 
safe injection practices, respiratory hygiene and cough 
etiquette, proper cleaning and disinfection of patient care 
equipment, and safe handling of linen and biomedical waste. 
Nurses are responsible for integrating these measures into 
routine clinical practice to reduce the risk of cross-infection.[6]

Transmission-based pre-cautions
Transmission-based pre-cautions are additional infection 
control measures implemented when standard pre-cautions 
alone are insufficient to prevent the spread of specific infectious 
agents. These pre-cautions are used for patients with known 
or suspected infections that are transmitted through contact, 
droplets, or airborne routes. Contact pre-cautions are employed 
for infections spread by direct or indirect contact and include 
the use of gloves, gowns, and dedicated equipment. Droplet 
pre-cautions are required for pathogens transmitted through 
respiratory droplets, necessitating the use of surgical masks 
and spatial separation of patients.[7]

Airborne pre-cautions are applied to infections transmitted 
through airborne particles and require specialized measures, 
such as negative-pressure isolation rooms and the use of 
respirators. Nurses play a critical role in recognizing the 
need for transmission-based pre-cautions, educating patients 
and visitors, and ensuring strict compliance with isolation 
protocols. Effective implementation of these pre-cautions 
significantly reduces the risk of infection transmission within 
hospital settings.

Hand Hygiene Practices in Nursing

Hand hygiene is universally recognized as the most effective 
and fundamental measure for preventing the transmission of 
infections in hospital settings. From a nursing perspective, 
hand hygiene plays a critical role in IPC, as nurses have 
frequent and direct contact with patients, medical devices, 
and the hospital environment. Proper hand hygiene practices 
significantly reduce the spread of pathogens, lower the 
incidence of HAIS, and contribute to improved patient safety 
and quality of care.[8]

Importance of hand hygiene
The hands of healthcare workers are a primary route for 
the transmission of microorganisms between patients and 

within the hospital environment. In nursing practice, routine 
activities, such as patient assessment, wound care, medication 
administration, and handling of invasive devices create 
multiple opportunities for microbial transfer. Effective hand 
hygiene, including handwashing with soap and water or the 
use of alcohol-based hand rubs, interrupts this transmission 
pathway and prevents cross-contamination.

International guidelines emphasize the importance of hand 
hygiene at key moments of patient care, including before and 
after patient contact, before aseptic procedures, after exposure 
to body fluids, and after contact with patient surroundings. 
Consistent adherence to these practices has been shown to 
reduce rates of HAIS, antimicrobial resistance, and infection-
related complications. Nurses, as frontline caregivers, are 
instrumental in maintaining hand hygiene standards and 
promoting a culture of safety within healthcare institutions.

Compliance and barriers among nurses
Despite strong evidence supporting hand hygiene, compliance 
among nurses remains variable across healthcare settings. 
Factors influencing compliance include workload pressure, 
staff shortages, time constraints, and high patient acuity. 
Limited access to hand hygiene supplies, such as alcohol-
based hand rubs or handwashing facilities, further contribute 
to suboptimal adherence. In addition, skin irritation caused 
by frequent handwashing and lack of ongoing training may 
discourage consistent practice.

Behavioral and organizational factors also play a role in 
hand hygiene compliance. Lack of awareness, inadequate 
monitoring, and insufficient leadership support can negatively 
impact adherence to protocols.[9] Addressing these barriers 
requires a multifaceted approach, including regular education 
and training programs, availability of resources, institutional 
policies, and continuous monitoring with feedback. 
Strengthening nurses’ knowledge and commitment to hand 
hygiene is essential for improving compliance and reducing 
infection risks in hospital settings.

Use of Ppe

PPE is a critical component of IPC in hospital settings, serving 
as a barrier between healthcare workers and infectious agents. 
From a nursing perspective, the appropriate selection and 
correct use of PPE are essential for preventing the transmission 
of infections and ensuring the safety of both patients and 
healthcare personnel.

Types and appropriate use of PPE
•	 PPE includes gloves, gowns, masks, respirators, eye 

protection, and face shields
•	 Each type of PPE is designed to protect against specific 

routes of infection transmission, such as contact, droplet, 
or airborne exposure

•	 The selection of appropriate PPE depends on the nature of 
patient care, the level of exposure risk, and the suspected 
or confirmed mode of transmission
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•	 Proper donning (putting on) and doffing (removing) 
techniques are essential to prevent self-contamination and 
cross-infection

•	 Nurses must follow established PPE guidelines during 
routine patient care activities

•	 PPE use is particularly important during high-risk 
procedures, including handling body fluids, performing 
invasive procedures, and caring for patients with 
communicable diseases

•	 Adherence to PPE protocols helps protect both healthcare 
workers and patients and supports effective IPC.

Nursing responsibilities
•	 Ensure correct selection and appropriate use of PPE based 

on patient condition and risk of exposure
•	 Follow institutional infection control guidelines and 

standard operating procedures related to PPE use
•	 Practice proper donning and doffing techniques to prevent 

self-contamination
•	 Educate patients and visitors on the importance and correct 

use of PPE when required
•	 Maintain compliance with PPE use during routine care 

and high-risk procedures
•	 Report shortages or defects in PPE to hospital administration 

to ensure safety.

Challenges in PPE use
•	 Shortages or limited availability of PPE, especially during 

outbreaks or high patient load
•	 Physical discomfort and fatigue associated with prolonged 

use of PPE
•	 Increased workload and time constraints affecting 

consistent PPE compliance
•	 Inadequate training or lack of regular updates on correct 

PPE practices
•	 Communication difficulties with patients while wearing 

masks or face shields.

Education and Training of Nurses

Education and training are fundamental pillars for the effective 
implementation of IPC practices in hospital settings. Nurses, 
as the largest group of healthcare professionals and primary 
providers of direct patient care, play a critical role in preventing 
HAIs. Their knowledge, clinical skills, and attitudes toward 
infection control directly influence patient safety, quality of 
care, and overall health outcomes. Adequate education ensures 
that nurses are well equipped to apply evidence-based IPC 
measures consistently and appropriately across diverse clinical 
situations. Formal nursing education provides the foundation 
for infection control knowledge, including microbiology, 
principles of asepsis, and standard pre-cautions. However, 
initial education alone is insufficient to meet the dynamic 
challenges of modern healthcare. Continuous training and 
professional development are essential to ensure that nurses 
remain competent, confident, and responsive to evolving 

infection risks, emerging pathogens, and updated national and 
international guidelines.[10]

Infection control training programs
Infection control training programs are essential for 
equipping nurses with the theoretical knowledge and practical 
skills required to prevent, identify, and manage HAIS. These 
programs commonly address key components, such as 
standard and transmission-based pre-cautions, hand hygiene 
practices, appropriate use of PPE, safe injection practices, 
environmental cleaning, sterilization and disinfection 
procedures, and proper segregation and disposal of biomedical 
waste. Structured infection control training is particularly 
important for newly recruited nurses, as early reinforcement 
of correct practices helps establish safe clinical behaviors 
and professional accountability. Orientation programs 
that include IPC protocols reduce practice variability and 
promote uniform adherence to institutional policies. For 
experienced nurses, periodic refresher training ensures 
retention of knowledge and correction of unsafe or outdated 
practices. Regular in-service education sessions, workshops, 
and simulation-based learning approaches enhance practical 
understanding and encourage active participation. Simulation 
training, in particular, allows nurses to practice infection 
control measures in realistic clinical scenarios, improving 
confidence and decision-making skills. Infection control 
training also plays a crucial role during outbreaks, pandemics, 
and public health emergencies by rapidly updating nurses 
on emerging infectious diseases, revised guidelines, and 
emergency preparedness protocols.[11]

Effective training programs contribute to improved compliance 
with infection prevention measures, reduction in HAIs, and 
development of a strong culture of safety within healthcare 
institutions. Administrative support, availability of resources, 
and multidisciplinary collaboration further strengthen the 
impact of these training initiatives.[12]

Continuing education and competency development
Continuing education is essential for maintaining and 
enhancing nurses’ competence in IPC throughout their 
professional careers. Rapid advancements in medical 
technology, evolving infection control guidelines, increasing 
antimicrobial resistance, and the emergence of novel pathogens 
necessitate lifelong learning among nursing professionals. 
Continuing professional development programs, online 
learning modules, seminars, and certification courses 
provide opportunities for nurses to stay updated with present 
best practices. Competency development involves regular 
assessment of both knowledge and practical skills related to 
infection control. Key competencies include hand hygiene 
compliance, correct donning and doffing of PPE, maintenance 
of aseptic techniques, safe management of invasive devices, 
and adherence to isolation protocols. Periodic audits, skill 
demonstrations, and performance evaluations help identify 
gaps and areas requiring improvement. Constructive feedback, 
mentorship, and supportive supervision play a vital role in 
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reinforcing correct practices and promoting accountability. 
Continuous monitoring and competency-based training foster 
professional growth and encourage nurses to take ownership of 
infection prevention responsibilities. Investing in continuing 
education and competency development not only strengthens 
nursing practice but also leads to sustained reductions in 
HAIS, improved patient outcomes, and enhanced quality of 
hospital care.[13,14]

Conclusion

IPC practices remain a cornerstone of patient safety and 
quality healthcare delivery in hospital settings. Nurses, 
as frontline healthcare providers with continuous patient 
contact, play a pivotal role in minimizing the risk of HAIS 
through diligent hand hygiene, correct use of PPE, strict 
adherence to standard and transmission-based pre-cautions, 
and active participation in infection surveillance, reporting, 
and patient education. Their role extends beyond task-based 
compliance to influencing safety culture and modeling 
best practices within multidisciplinary healthcare teams. 
Despite the availability of well-established national and 
international IPC guidelines, consistent implementation 
continues to face significant challenges. Factors, such as 
high patient workload, staff shortages, limited access to 
infection control resources, inadequate infrastructure, and 
gaps in ongoing training negatively impact adherence to 
recommended practices. These challenges underscore the 
need for sustained institutional commitment rather than 
reliance on individual responsibility alone. Addressing 
these barriers requires a comprehensive and systematic 
approach that includes regular education and training, 
competency-based assessments, supportive supervision, and 
strong organizational leadership. Continuous professional 
development programs and routine monitoring can enhance 
knowledge retention, skill proficiency, and accountability 
among nursing staff. Furthermore, ensuring the availability 
of essential resources, including PPE, hand hygiene facilities, 
and infection surveillance systems, is critical for enabling 
effective practice. Strengthening nursing-led infection control 
initiatives, supported by hospital management and policy 
frameworks, can significantly contribute to the reduction of 
HAIS. Such efforts not only improve patient outcomes and 
reduce morbidity and mortality but also enhance overall 
healthcare quality, reduce healthcare costs, and promote 
safer hospital environments. Sustained investment in 
nursing education, workforce support, and infection control 
infrastructure is therefore essential for achieving long-term 
improvements in IPC outcomes.
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