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ARTICLE INFO ABSTRACT
Eeceiveg _Febfu_af¥j?5‘“v 2£2~°z|301h 2023 Hospital hygiene plays a vital role in averting nosocomial infections and
Acoepted April 30, 2023 | safeguarding the well-being of patients, medical personnel, and visitors. These

infections, acquired within medical facilities, pose a significant global public
health challenge. Despite advances in prevention, hospital-acquired infections

Iﬁim%irgsihfections persist as a formidable issue due to emerging antibiotic-resistant bacterial strains
Hospital hygiene, and inconsistent hygiene practices. These infections have severe repercussions for
Advanced sterilization, patients, medical staff, and healthcare establishments, leading to heightened
Hospital environment, morbidity, mortality, substantial financial burdens, and compromised care quality.
Medical devices, Key challenges in hospital hygiene encompass infection transmission among

Multidisciplinary approach. patients with varying health conditions, divergent hygiene routines, and obstacles

to effective intervention implementation. To enhance hospital hygiene, solutions
encompass well-defined handwashing protocols, innovative surface disinfection
techniques, proper medical waste handling, immunization, and the adoption of
personal protective gear. Potential remedies also extend to exploring the utility of
natural essential oils. Furthermore, advanced sterilization methods like steam
sterilization, ultraviolet radiation sterilization, and cold plasma technology hold
promise for curbing nosocomial infections.
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1. Introduction:

Hospital hygiene plays a vital and indisputable role in the healthcare landscape, serving as a frontline defense against
nosocomial infections. These infections, commonly referred to as healthcare-associated infections (HAIS), are acquired
within healthcare facilities, posing a substantial threat to patients, healthcare workers, and visitors alike [1]. The
consequences of HAIs are far-reaching, encompassing increased morbidity and mortality rates, prolonged hospital stays,
escalated financial burdens, and a decline in the quality of patient care. As the prevalence of nosocomial infections continues
to escalate globally, understanding the complexities of hospital hygiene, along with innovative solutions, becomes
paramount [2].

The modern healthcare environment is characterized by its dynamic nature, accommodating a diverse array of patients,
medical professionals, and visitors. This intricate amalgamation of individuals with varying health statuses and potential
exposure to pathogens creates an environment ripe for the transmission of infections [3]. The close proximity of patients,
the sharing of equipment, and the constant influx of visitors contribute to the challenge of infection prevention within
healthcare settings. Hospital-acquired infections are thus a formidable and multifaceted issue that demands a comprehensive
approach to hygiene.
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Effective hospital hygiene entails multifaceted strategies that target various points of potential transmission. Among the
most fundamental practices is proper hand hygiene. Thorough handwashing and the use of hand sanitizers by healthcare
professionals significantly reduce the risk of contamination and infection transmission. Equally crucial is the meticulous
cleaning and disinfection of surfaces, as pathogens can survive on various surfaces for extended periods. Rigorous
adherence to surface disinfection protocols mitigates the potential for pathogens to spread [4].

The management of medical waste also plays a critical role in hospital hygiene. Proper disposal of hazardous materials,
such as used needles and contaminated linens, prevents accidental exposure to infectious agents. In addition, vaccination
campaigns targeting both patients and healthcare workers contribute to preventing the spread of infectious diseases within
healthcare facilities [5].

While advances in hospital hygiene have led to significant improvements in infection control, the persistence of HAIs
underscores the need for ongoing vigilance and innovative solutions. One major challenge is the emergence of antibiotic-
resistant bacterial strains, rendering traditional treatment options less effective. In this context, the judicious use of
antibiotics and the exploration of alternative treatment modalities are pivotal in curbing the development and spread of
resistant infections [6].

Furthermore, variations in hygiene practices between different healthcare facilities and even within the same facility can
contribute to the challenge of infection control. Achieving consistency in hygiene protocols across all levels of care delivery
is essential. This includes not only adopting standardized practices but also fostering a culture of infection prevention and
control among healthcare professionals [7].

In addition, advanced sterilization methods have the potential to revolutionize infection control. Technigues such as steam
sterilization, ultraviolet radiation sterilization, and cold plasma technology exhibit effectiveness in eliminating pathogens
from surfaces, equipment, and even the air. Implementing these advanced sterilization technologies can significantly reduce
the risk of HAIs and bolster overall hospital hygiene [8].

This comprehensive overview delves into the critical facets of hospital hygiene, emphasizing its profound importance in
safeguarding patient well-being. It illuminates the prevailing hospital hygiene issues, ranging from the escalation of
bacterial resistance to challenges in managing infections associated with medical devices. Through innovative solutions,
the text underscores the value of advanced sterilization technology in curbing nosocomial infections, while also
underscoring the pivotal role of the hospital environment itself. The multidisciplinary approach advocated herein recognizes
the collaborative efforts of various healthcare professionals as they collectively strive to enhance hospital hygiene protocols
and mitigate infection risks, reaffirming the fundamental role of hospital hygiene in ensuring the safety and health of patients
and healthcare workers alike.

1. Importance of hospital hygiene:

1.1. Prevalence and impact of nosocomial infections:

The primary component of the significance of hospital hygiene lies in the high prevalence of nosocomial infections.
Nosocomial infections are infections procured by patients during their stay in hospital, and they speak to a major open
wellbeing issue around the world. Epidemiological studies have appeared that these contaminations influence a noteworthy
rate of hospitalized patients, coming about in expanded dismalness and mortality. It is hence significant to actualize viable
cleanliness measures to avoid the spread of these contaminations [9].

1.2. Consequences for patients, medical staff and healthcare establishments:

Nosocomial infections have harmful consequences for patients, medical staff and healthcare establishments. For patients,
these infections can lead to serious complications, prolong hospital stay, increase risk of death and impair quality of life.
For medical personnel, nosocomial infections represent an occupational hazard, increasing the workload and the likelihood
of transmission of the infection to other patients. For healthcare facilities, these infections can lead to resource overload,
increased healthcare costs, and deterioration of patient reputation and trust [10].

1.3. Financial and economic costs associated with nosocomial infections:

In addition to the direct consequences on the health of patients, nosocomial infections also have a considerable financial
and economic impact. The costs associated with the management of nosocomial infections, such as additional treatments,
drugs, diagnostic tests and surgical procedures, represent a significant financial burden for patients and healthcare systems.
These infections lead also to increased expenses related to the extension of hospital stays, rehospitalization and absence
from work, which has a negative impact on the overall economy [11].

1.4. Impact on quality of care and patient confidence:
Nosocomial infections negatively impact the standard of care delivered in medical facilities. Patients' trust in medical
services may be damaged if they are more likely to contract nosocomial infections. This may result in a decline in patient
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satisfaction, a decline in treatment compliance, and mistrust of medical facilities. Therefore, maintaining and enhancing
hospital hygiene is crucial to promoting patient satisfaction, maintaining the quality of care, and preserving patients' faith
in the healthcare system [12].

2. Hospital hygiene issues:

2.1. Factors contributing to the spread of nosocomial infections:

Numerous factors affect the nosocomial infection dissemination in healthcare institutions. First off, the presence of
individuals with diverse illnesses increases the danger of infection for other patients. Direct or indirect contact with sick
people, polluted surfaces, or tainted medical supplies can all spread infections. Additionally, close proximity among
patients, medical professionals, and guests encourages the spread of illnesses [13].

2.2. Variability of hospital hygiene practices:

The disparity in hospital hygiene standards represents a significant obstacle. There can be differences in hygiene procedures
between establishments and even within one. Constraints on time and resources, a lack of training, a disregard for
procedures, and other factors might result in irregular hygiene practices. This variation undermines the efficacy of
preventive efforts and ups the likelihood that nosocomial diseases may spread [14].

2.3. Barriers and obstacles to implementing effective hygiene measures:

Effective hygiene practices cannot be implemented in healthcare institutions due to a number of limitations and challenges.
First, insufficient awareness among medical staff and patients of the importance of hospital hygiene may limit adherence
to recommended hygiene practices. Additionally, it may be challenging to obtain and use personal protective equipment,
disinfectants, and sterile equipment due to logistical and economical constraints. Medical waste management problems
might be problematic as well, necessitating proper measures to prevent environmental pollution [15].

3. Solutions to improve hospital hygiene and reduce the risk of bacterial resistance:

3.1. Hand washing: protocols, technologies and training:

Hand washing is one of the simplest and most effective measures to prevent the spread of nosocomial infections.
Handwashing protocols should be clear, easy to follow, and regularly updated to reflect best practices. Thus, the use of
innovative technologies such as touchless soap dispensers and hand hygiene monitoring systems can help boost hand
washing compliance. Training medical personnel on proper hand washing techniques and the importance of this practice is
also essential [16].

3.2. Surface disinfection, innovative methods and technologies:
To stop the spread of nosocomial diseases, surfaces in healthcare facilities must be properly disinfected. Innovative new
technologies, such as the use of germicidal ultraviolet radiation, antimicrobial coatings, and automated disinfection robots,
can enhance the effectiveness and efficiency of disinfection procedures in addition to conventional cleaning and disinfection
techniques. To ensure complete surface disinfection, it's critical to design precise disinfection protocols, educate workers
on suitable procedures, and put follow-up measures in place [17].

3.3. Medical waste management: good practices and sustainable solutions:

Proper management of medical waste is a crucial aspect of hospital hygiene. Healthcare facilities should implement waste
management practices that comply with applicable regulations, ensuring proper segregation of waste, safe storage and
proper disposal. Adopting sustainable solutions such as source reduction, recycling, and safe waste disposal can help
minimize environmental impact and prevent infection risks associated with medical waste management [18].

3.4. Vaccination and use of personal protective equipment, awareness and compliance:

The use of personal protective equipment (PPE) correctly and vaccination of medical staff are important preventative
measures against nosocomial infections. Healthcare facilities should encourage vaccination awareness and make it easier
for workers to access immunization programs. Additionally, it is crucial to promote adherence to these personal protective
practices by offering enough instruction and training on how to properly wear PPE, such as gloves, masks, and gowns [19].

3.5. Use of natural essential oils:

Hospital nosocomial infections raise patient morbidity and death, which is a significant issue. The prevention and treatment
of these infections can benefit greatly from the use of essential oils and herbal remedies [20-21]. These natural resources
are useful agents for cleansing hospital surfaces and surroundings because they include antiviral, antifungal, and antiseptic
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qualities in addition to their antimicrobial ones. Studies have also demonstrated their capacity to strengthen the immune
system, improving the body's capacity to combat diseases. By utilizing them, healthcare facilities can experience less
bioburden, which lowers the risk of nosocomial infections [22-27].

In summary, the evaluation of the effectiveness of the solutions put in place to improve hospital hygiene was carried out by
collecting and synthesizing the results of the relevant studies. This evaluation made it possible to identify effective
interventions and to determine the key success factors associated with their implementation. These results contribute to the
identification of best practices and the recommendation of optimal solutions to improve hospital hygiene and reduce
nosocomial infections.

4. Use of advanced sterilization technology to prevent nosocomial infections

4.1. Use of steam sterilization for reusable medical instruments:

Steam sterilization is a commonly used method for sterilizing reusable medical instruments. It offers high efficiency by
eliminating microorganisms through a combination of heat and humidity. However, certain limitations such as the
sensitivity of certain materials to heat may limit its use [28].

4.2. Application of ultraviolet radiation sterilization for air and surface disinfection:

Ultraviolet (UV) sterilization is a promising method for air and surface disinfection in healthcare facilities. Short wavelength
UV rays have the ability to destroy the DNA of microorganisms, thus preventing their proliferation. This method is non-
toxic and can be used continuously, but it does require adequate exposure and proper maintenance to ensure its effectiveness
[29].

4.3. Use of cold plasma technology for sterilization of heat-sensitive medical equipment:

Cold plasma technology offers a promising alternative for the sterilization of heat-sensitive medical equipment. It uses an
ionized gas to destroy microorganisms. This method has the advantage of not requiring heat, which reduces the risk of
damage to equipment. However, it requires strict safety measures and extensive validation to ensure its effectiveness [30].

4.4. Advantages and limitations of each advanced sterilization method:

Each advanced sterilization method has specific advantages in terms of efficiency, compatibility with medical equipment
and cost. However, they also have their limitations. For example, steam sterilization can damage heat-sensitive materials
and requires relatively long sterilization cycles. Ultraviolet sterilization depends on adequate exposure to UV light and may
be limited in shaded areas. As for cold plasma technology, although it is effective for heat-sensitive equipment, it requires
specialized equipment and strict safety protocols [31].

5. Importance of the hospital environment in the prevention of nosocomial infections:

5.1. Design and layout of hospital facilities promoting hygiene:

The design and layout of hospital facilities play a crucial role in the prevention of nosocomial infections. Well-designed
spaces allow for the smooth flow of staff, patients and equipment, reducing the risk of cross-contamination. Using materials
that are easy to clean, smooth, and germ-resistant surfaces also helps maintain a hygienic environment [32].

5.2. Use of antimicrobial coatings for hospital surfaces:

Antimicrobial coatings offer supplementary defense against the spread of infections acquired in hospitals. Antimicrobial
substances included in these particular coatings prevent the growth of bacteria, viruses, and fungi. Such coatings may reduce
the spread of germs when applied to regularly touched objects like doorknobs and light switches [33].

5.3. Monitoring of air and water quality in health facilities:

The quality of the air and water in healthcare facilities is crucial for preventing nosocomial infections. The risk of inhaling
pathogens can be decreased by using an adequate ventilation system with the right filters to remove airborne particles and
bacteria. To prevent water-borne diseases, an efficient water management system that includes adequate disinfection and
Legionella control is necessary [34].

5.4. Role of cleaning and maintenance services in the prevention of nosocomial infections:

Cleaning and maintenance services play a crucial role in the prevention of nosocomial infections. Regular and rigorous
cleaning of surfaces, equipment and facilities reduces the presence of pathogenic microorganisms. Additionally, the use of
appropriate cleaning products, such as effective disinfectants, is essential to eliminate pathogens [35].
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6. Management and prevention of infections associated with medical devices:

6.1. Good practices for the handling and maintenance of medical devices:

Proper handling and maintenance of medical devices is essential to prevent infections associated with their use. Healthcare
professionals must follow strict protocols for cleaning, disinfecting and sterilizing devices before use. This also includes
proper storage of devices to prevent later contamination. Additionally, ongoing training of staff in good medical device
handling practices is crucial to maintaining high standards of hygiene [36].

6.2. Use of aseptic techniques when inserting and handling catheters and probes:

Infections associated with catheters and probes are common in healthcare settings. To reduce these risks, it is essential to
use aseptic techniques when inserting and handling these devices. This includes strict adherence to hand hygiene measures,
use of sterile equipment, appropriate cleaning of insertion sites, and implementation of procedures for the prevention of
complications related to the use of these devices [37].

6.3. Surveillance and monitoring of infections associated with medical devices:

Surveillance and monitoring of infections associated with medical devices are essential to assess the effectiveness of the
preventive measures put in place. Healthcare facilities should implement surveillance systems to quickly detect and report
infections associated with medical devices. This monitoring helps identify trends, assess risks, and take corrective action to
improve prevention [38].

6.4. Development of medical devices with low risk of infection:

Innovation in the development of medical devices plays a crucial role in the prevention of nosocomial infections.
Manufacturers must design devices that reduce the risk of infection, using materials that are resistant to microorganisms
and incorporating features that facilitate sterilization. Additionally, continued research is needed to identify new
technologies and methods that further reduce the risks of infection associated with the use of medical devices [39].

7. Multidisciplinary approach for hospital hygiene:

7.1. Collaboration between healthcare professionals, microbiologists and infection control experts:

A multidisciplinary approach to hospital cleanliness is necessary, comprising close cooperation between medical personnel,
microbiologists, and infection control specialists. To achieve high and scalable standards, these various stakeholders should
collaborate to create and implement efficient preventative measures, discuss best practices, undertake research, and
regularly review hygiene strategies [40].

7.2. Integration of hygiene protocols in medical and paramedical training:

Integrating hygiene procedures into medical and paramedical training is crucial to ensuring that hygiene precautions are
consistently followed. Early in their educational careers, medical students, nurses, medical technicians, and other healthcare
professionals should receive intensive training in excellent hygiene practices. This makes sure that throughout their careers,
every healthcare practitioner has the information and abilities required to prevent hospital-acquired illnesses [41].

7.3. Creation of hospital hygiene committees for the formulation and implementation of preventive measures:

Hospital hygiene committees play an important part in the prevention of nosocomial infections. These committees, made
up of representatives from different disciplines and departments within the healthcare facility, are in charge of developing,
implementing and monitoring infection prevention measures. They develop policies, protocols and training programs,
evaluate hygiene practices, and ensure best practices are followed in all areas of the facility. These committees also promote
staff awareness and commitment to hygiene, creating a culture of infection prevention [42].

8. Conclusion:

The importance of hospital hygiene in preventing nosocomial infections and improving health care cannot be
underestimated. The important problems that healthcare institutions are currently facing were emphasized in this systematic
review, along with the most effective ways to address them. Nosocomial infections are a significant public health issue that
has detrimental effects on patients, medical professionals, and healthcare facilities. They decrease patients' trust in the
healthcare system, increase morbidity and death, prolong hospital stays, and result in significant cost spend. However, there
are practical ways to stop nosocomial illnesses from spreading. The key interventions included hand washing, surface
disinfection, correct disposal of medical waste, immunization of medical professionals, and the use of personal protective
equipment. It is critical to have clear protocols, enough training, modern technology, and increased awareness in order to
implement these solutions effectively. Moreover, the implications of this systematic review go beyond clinical practice.
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They call for strong health policies that support and promote hospital hygiene. Adequate resources, monitoring mechanisms
and incentives for compliance are needed to ensure widespread adoption of these practices in all healthcare settings.

In summary, improving hospital hygiene is essential for lowering nosocomial infections, raising patient safety, and boosting
trust in the medical system. It is critical that healthcare professionals, decision-makers, and facility management recognize
the relevance of this issue and implement the recommended remedies in order to ensure high-quality and secure care for all
patients. Hospital hygiene is a crucial component of a strong and efficient healthcare system that cannot be disregarded.
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