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Abstract
Background:

Wound healing is an essential aspect of healthcare, necessitating a multidisciplinary strategy to tackle its
intricacies. Nursing practices are essential in wound care management through evidence-based
interventions, including the selection of suitable dressing materials, infection prevention, and the
application of advanced techniques to enhance healing. Despite progress in wound care technologies,
inconsistencies persist in the implementation of these procedures, warranting a thorough investigation of
their effects on patient outcomes.

Aim:

This paper is to examine evidence-based nursing practices in wound care, emphasizing advancements in
dressing materials, infection control strategies, and techniques to improve the healing process. It aims to
connect research and practice to enhance care for people with acute and chronic wounds.

Methods:
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A systematic review of contemporary papers was performed utilizing databases including PubMed and
CINAHL. The review encompassed peer-reviewed studies published in the past five years, concentrating on
advancements in dressings, infection control strategies, and expedited healing methods. Data were
examined to discern patterns and optimal procedures.

Results:

Research demonstrates that improved dressings, including bioactive and nanotechnology-based materials,
markedly enhance healing outcomes and patient comfort. Infection prevention tactics, including the use of
antimicrobial drugs and adherence to aseptic techniques, decrease consequences. Methods such as negative
pressure wound therapy and the administration of growth factors have had encouraging outcomes in
expediting healing.

Conclusion:

Evidence-based nursing practices are crucial for enhancing wound care outcomes. Highlighting the
incorporation of novel materials and sophisticated techniques can improve recovery, minimize problems,
and maximize resource efficiency.

Keywords: wound healing, nursing practices, evidence-based care, dressing materials, infection
prevention, accelerated healing.
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Introduction

Wound healing is an essential biological process that reinstates the integrity of the skin and underlying
tissues following injury (fig1). It includes a sequence of synchronized physiological phases: hemostasis,
inflammation, proliferation, and remodeling. The intricacy of wound healing is exacerbated by factors
including infection, chronic illnesses, and the nature of the wound, which can substantially modify the
healing process. Nursing practices have become crucial in affecting wound outcomes by integrating clinical
competence with evidence-based strategies to enhance patient recovery. As healthcare systems seek to
improve efficiency and results, the incorporation of sophisticated wound care treatments underscores the
increasing role of nurses as primary caregivers.
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Wound healing is a crucial process in healthcare, playing a vital role in patient recovery and overall health
outcomes. Understanding the complex stages of wound healing, the factors that can influence the process,
and the implications of impaired healing is essential for healthcare professionals. This knowledge not only
helps in providing effective treatment but also contributes to improving the quality of life for patients. The
importance of wound healing extends beyond just closing a wound; it involves restoring the skin's integrity,
preventing infections, and promoting recovery from injury or surgery. This document aims to explore the
key aspects of wound healing, the factors that affect it, and the consequences of delayed or impaired healing.

Wound healing occurs through a series of overlapping stages, each of which is essential to the successful
recovery of the injured tissue. The first stage is hemostasis, which begins immediately after an injury occurs.
The primary objective of this phase is to stop the bleeding. Blood vessels constrict, and platelets aggregate
to form a clot, preventing further blood loss. This clot serves as a temporary barrier, protecting the wound
from pathogens and providing a foundation for the next phases of healing. Hemostasis is a crucial step, as
failure to control bleeding can lead to severe complications, including excessive blood loss and delayed
healing [1].

Once hemostasis has been achieved, the inflammatory phase begins. During this stage, the body works to
clean the wound and prevent infection. White blood cells, such as neutrophils and macrophages, migrate to
the wound site to engulf bacteria, dead tissue, and other foreign debris. Inflammation is a necessary
response, as it clears the area for the next stage of healing. However, if the inflammatory response is
prolonged or excessive, it can hinder healing and lead to chronic wounds or complications such as infection.
The inflammatory phase usually lasts for a few days, depending on the severity of the injury, but it can be
prolonged if there is an infection or underlying health condition.

The next stage of wound healing is proliferation, during which the wound begins to heal through the
formation of new tissue. Fibroblasts, specialized cells responsible for producing collagen and other
extracellular matrix components, play a critical role in this phase. Collagen forms the structural framework
of new tissue, providing strength and elasticity to the wound site. Angiogenesis, the formation of new blood
vessels, also occurs during this phase to supply nutrients and oxygen to the healing tissue. This new tissue,
called granulation tissue, is essential for covering the wound and creating a foundation for the final phase
of healing. The proliferation phase can last from several days to weeks, depending on the wound'’s size and
the individual’s healing capacity [2].

The final stage of wound healing is maturation, also known as the remodeling phase. This stage involves the
reorganization and strengthening of collagen fibers in the wound area. Over time, the wound becomes more
resilient, and the tissue regains its original strength, although it may never return to the exact condition it
was in before the injury. This phase can last months to even years, particularly in deep or severe wounds.
During maturation, the scar tissue formed during the proliferation stage becomes more organized and less
visible, although it may still remain as a permanent reminder of the injury.

Several factors can influence the rate and effectiveness of wound healing. Age is one such factor. Older adults
often experience slower healing due to a natural decline in skin elasticity, reduced blood flow, and a
decreased ability to mount an effective immune response. Age-related changes in the skin, such as thinning
and reduced collagen production, also contribute to delayed healing. Proper care for elderly patients
requires careful attention to wound care and monitoring for potential complications [3].

Nutrition plays a vital role in wound healing, as the body requires adequate nutrients to repair damaged
tissues. Protein is especially important for collagen production, and vitamins and minerals such as vitamin
C, vitamin A, zinc, and iron are also essential for proper healing. Malnutrition, therefore, can significantly
delay the healing process, making proper nutrition a cornerstone of wound care. In patients with chronic
conditions, such as diabetes, the body’s ability to heal is often impaired due to poor circulation,
compromised immune function, and altered metabolic processes. Vascular disease, autoimmune disorders,
and other chronic illnesses can further complicate wound healing, making it necessary for healthcare
providers to manage these conditions alongside wound care.
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Infections are a significant concern when it comes to wound healing. The presence of bacteria or other
pathogens in the wound can prolong the inflammatory phase, prevent the formation of new tissue, and lead
to more severe complications such as sepsis. Therefore, preventing infection is crucial in wound
management. Proper cleaning, dressing, and the use of antibiotics when necessary can help control
infection and promote healing. Medications, such as corticosteroids and chemotherapy drugs, can also
negatively impact the healing process by suppressing the immune system or inhibiting collagen production.
Healthcare professionals must be aware of these potential effects when treating patients on these
medications [4].

Impaired wound healing can lead to a variety of complications, many of which can have significant long-
term effects on a patient’s health. Chronic wounds, which fail to heal within an expected timeframe, are one
of the most common outcomes of delayed healing. Chronic wounds often require specialized treatment,
such as advanced wound dressings, negative pressure wound therapy, or skin grafts. The longer a wound
remains open, the greater the risk of infection, which can further delay healing and lead to systemic
complications such as sepsis.

In addition to the physical risks, impaired wound healing can also result in increased healthcare costs.
Prolonged healing times mean more frequent doctor visits, longer hospital stays, and the need for more
advanced treatments and wound care supplies. This places a significant burden on both the healthcare
system and the patient, especially in cases where the wound healing process becomes chronic.

The impact of impaired wound healing on a patient’s quality of life cannot be overstated. Chronic wounds
can cause persistent pain, discomfort, and limitations in daily activities. Patients may experience difficulty
walking, performing basic tasks, or even sleeping, leading to a diminished quality of life. Emotional and
psychological stress also plays a role, as the frustration and anxiety of dealing with a non-healing wound
can contribute to depression and a sense of helplessness. Effective wound management and timely
treatment can mitigate these issues and help restore the patient’s overall well-being.

Wound healing is a critical process in healthcare that demands a comprehensive understanding of its stages,
the factors influencing healing, and the potential complications of delayed healing. Healthcare professionals
must take into account the various factors that can impact the healing process, from the patient’s age and
nutritional status to underlying health conditions and the risk of infection. By addressing these elements
and providing appropriate care, healthcare providers can significantly improve patient outcomes, reduce
healthcare costs, and enhance the quality of life for patients. Understanding the importance of wound
healing and the complexities involved helps ensure that healthcare providers can offer the best possible
care for individuals suffering from injuries or surgical wounds [5].

The importance of wound healing in healthcare is paramount. Chronic wounds impact millions worldwide,
resulting in extended hospitalizations, elevated healthcare expenses, and reduced quality of life. Evidence-
based nursing practices connect theoretical knowledge with practical implementation, utilizing
frameworks like the Plan-Do-Study-Act (PDSA) cycle to evaluate and enhance therapies. Recent
developments in dressing materials, infection control techniques, and regenerative therapies have
transformed the area, providing promising solutions to enduring issue. These advancements highlight the
necessity of always revising nursing procedures to correspond with new research and technological
innovations.

Current advancements in wound care encompass the creation of bioactive dressings that expedite tissue
regeneration, improved infection prevention methods utilizing antimicrobial agents, and the increasing
application of negative pressure wound therapy (NPWT) to increase healing results. Each of these
breakthroughs signifies progress in tackling the issues associated with acute and chronic wounds.
Moreover, multidisciplinary collaboration among nurses, physicians, and researchers has resulted in a more
comprehensive approach to patient care, incorporating biological, technical, and psychosocial dimensions

[6].
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This study is organized to offer an in-depth examination of evidence-based nursing practices in wound care.
The following sections will address the progression of dressing materials, emphasize efficient infection
prevention procedures, and analyze techniques for expediting recovery. The discourse will integrate
insights from contemporary literature to ascertain optimal practices and suggest future avenues for
research and clinical implementation. This study seeks to provide a comprehensive overview of the science
of wound healing and its relevance to nursing practice through the examination of these areas.

Dressing Materials

The selection of dressing materials is fundamental to efficient wound care management, since it directly
influences the healing process, patient comfort, and healthcare expenses. Over the years, dressing
technologies have advanced considerably, evolving from simple cotton and gauze to complex bioactive and
nanotechnology-enhanced fabrics. This section examines the constraints of conventional dressings,
emphasizes the benefits of contemporary alternatives including hydrogel, hydrocolloid, and foam dressings,
and addresses the function of bioactive and intelligent dressings. The parameters for selecting suitable
dressings and the nurse's essential participation in this procedure are highlighted.

Traditional vs. Modern Dressings

Conventional dressings, including gauze and cotton, have been extensively utilized for decades owing to
their accessibility and economic efficiency. Nonetheless, these materials exhibit considerable constraints in
wound management. Gauze dressings are non-occlusive and necessitate frequent changes, potentially
hindering the healing process and elevating the risk of contamination [7]. Cotton dressings do not possess
the requisite moisture-retentive characteristics for optimum wound healing, frequently resulting in
desiccation of the wound bed and delayed epithelialization [8].

Conversely, contemporary dressings have transformed wound management by overcoming the
shortcomings of conventional materials. Hydrogel dressings, primarily made of water or glycerin-based
gels, create a moist environment that facilitates autolytic debridement and improves granulation tissue
formation [9]. Hydrocolloid dressings are occlusive and sticky, forming a protective barrier that retains
moisture in the wound bed, so promoting healing and reducing the risk of infection [10]. Foam dressings,
noted for their superior absorbency, are especially efficacious in the management of exudative wounds,
since they avert maceration while providing cushioning to alleviate external pressure [11]. These
innovations have markedly enhanced patient outcomes by synchronizing dressing characteristics with the
biological requirements of wounds..

Role of Bioactive Dressings

Bioactive dressings signify a notable advancement in wound treatment, utilizing biologically active agents
to improve the healing process. Silver-based dressings have become prominent due to their antibacterial
qualities, successfully diminishing bioburden in infected wounds and inhibiting colonization in chronic
wounds [12]. Honey-based dressings, especially those containing medical-grade Manuka honey,
demonstrate anti-inflammatory and antibacterial properties, fostering an ideal healing environment and
facilitating tissue regeneration [13].

Recent advancements in nanotechnology have enhanced dressing materials. Dressings loaded with
nanoparticles, such as zinc oxide or silver nanoparticles, provide improved antibacterial effectiveness and
stimulate cellular proliferation at the wound site [14]. Smart dressings that incorporate sensors to monitor
pH, temperature, and moisture levels deliver real-time data to healthcare personnel, facilitating prompt
actions [15]. These innovations illustrate the capacity of bioactive dressings to revolutionize wound care by
integrating therapeutic advantages with diagnostic functionalities.

Selection Criteria

The choice of dressing materials is a complex process that necessitates meticulous evaluation of the
wound's attributes and the patient's general health status. Aligning the dressing type with the wound stage
is crucial for enhancing outcomes. Hydrogel dressings are optimal for dry or necrotic wounds during the
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inflammatory phase, whereas foam dressings are more appropriate for extremely exudative wounds in the
proliferative phase [16]. Hydrocolloid dressings are suitable for low-to-moderate exudative wounds that
necessitate prolonged application durations [17].

Nurses are essential in evaluating wound requirements and choosing suitable dressings. Their duties
encompass assessing wound dimensions, depth, exudate volume, and the existence of infection or necrotic
tissue. Nurses must also take into account patient variables such as allergies, skin sensitivity, and mobility
when recommending dressings [18]. The application and assessment of dressing efficacy are also within
the nurse's responsibilities, necessitating continuous education and awareness of new products [19].

The progression of dressing materials from conventional gauze and cotton to sophisticated hydrogel,
hydrocolloid, and bioactive dressings highlights the necessity of synchronizing wound care methods with
contemporary research. By utilizing advanced materials and customizing their application to certain wound
attributes, nurses can markedly enhance healing outcomes, diminish complications, and improve patient
comfort. The advancement of technology will certainly transform wound treatment standards through the
incorporation of nanotechnology and smart dressing solutions.

Accelerated Healing Techniques

Wound healing is a multifaceted biological process that encompasses several cellular and molecular
pathways. Accelerating this process is critical for reducing recovery time, limiting complications, and
increasing overall patient outcomes. Recent breakthroughs in wound care technologies, biological
discoveries, and integrative techniques have substantially improved healing rates. This section examines
the impact of Negative Pressure Wound Therapy (NPWT), laser and ultrasound technologies, the use of
growth factors and stem cells, the role of platelets and tissue engineering, and the necessity of nutrition and
patient education in expediting wound healing [20].

Technology in Wound Care
Negative Pressure Wound Therapy (NPWT) and its Benefits

Negative Pressure Wound Therapy (NPWT) has transformed wound management by creating a regulated,
sub-atmospheric pressure setting that promotes wound healing. This method entails applying a specific
dressing to the wound and linking it to a vacuum pump that exerts negative pressure. NPWT facilitates
wound contraction, enhances local blood circulation, and encourages the production of granulation tissue
[21]. Research indicates that NPWT is especially efficacious in the treatment of intricate wounds, including
diabetic foot ulcers, venous leg ulcers, and surgical site infections [22]. Moreover, it diminishes bacterial
colonization and the frequency of dressing changes, therefore enhancing patient comfort and adherence
[23].

Laser and Ultrasound Therapies

Laser and ultrasound technologies have developed as supplementary treatments to conventional wound
care. Low-level laser treatment (LLLT) employs precise light wavelengths to activate biological functions,
augment collagen production, and facilitate angiogenesis. This non-invasive method has demonstrated
effectiveness in expediting the healing of chronic wounds and diminishing inflammation [24]. Therapeutic
ultrasound similarly enhances wound healing by improving tissue oxygenation, boosting fibroblast activity,
and stimulating growth factor production [25]. These technologies signify promising opportunities for
incorporating non-invasive methods into wound care practices.

Biological Innovations
Growth Factors and Stem Cell Therapies

Growth factors are essential signaling molecules that govern the wound healing process. Platelet-derived
growth factor (PDGF), vascular endothelial growth factor (VEGF), and transforming growth factor-beta
(TGF-B) are crucial in angiogenesis, collagen deposition, and epithelialization [26]. The utilization of
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recombinant growth factors has demonstrated efficacy in improving healing in non-healing wounds,
especially diabetic ulcers [27].

Stem cell treatment represents another frontier in wound healing. Mesenchymal stem cells (MSCs) sourced
from bone marrow or adipose tissue exhibit regenerative capabilities that facilitate tissue regeneration.
These cells release bioactive chemicals, such as growth factors, that regulate inflammation, attract
progenitor cells, and promote tissue regeneration [28]. Clinical trials have shown the efficacy of stem cell
therapy in enhancing outcomes for chronic wounds and burn injuries [29].

Role of Platelets and Tissue Engineering

Platelet-rich plasma (PRP), a concentration of platelets derived from the patient's blood, is being
increasingly employed in wound care. PRP administers a concentrated dose of growth factors directly to
the wound site, expediting healing and diminishing infection risks [30]. Tissue engineering, mixing
scaffolds, cells, and bioactive chemicals, has further changed regenerative medicine. Biomaterials, including
hydrogels and bioengineered skin substitutes, replicate the extracellular matrix, offering structural support
and facilitating cell proliferation and migration [31]. These advances provide novel opportunities for the
management of intricate and persistent wounds.

Nutritional and Holistic Approaches
Importance of a Balanced Diet for Wound Healing

Nutrition is essential for wound healing as it supplies the requisite substrates for tissue restoration.
Sufficient protein consumption facilitates collagen production and cellular proliferation, whilst
micronutrients including vitamin C, zinc, and iron bolster immunological function and angiogenesis [32].
Malnutrition or deficits in essential nutrients might hinder the healing process, highlighting the necessity
for personalized nutritional evaluations and interventions in wound care strategies [33].

Patient Education and Compliance

Patient education is essential for attaining maximum results in wound management. Instructing patients
on wound care methods, the significance of adhering to treatment regimens, and implementing lifestyle
modifications can markedly improve compliance and expedite healing [34]. Nurses are integral to this
process by offering customized instruction and addressing patient inquiries. Adopting a comprehensive
approach that encompasses physical, emotional, and social variables enhances patient empowerment and
elevates their overall quality of life [35].

Accelerated healing methodologies, incorporating modern technologies, biological advances, and holistic
strategies, have revolutionized the field of wound treatment. Negative pressure wound therapy, laser and
ultrasonic treatments, growth factors, stem cells, platelet-rich plasma, and tissue engineering present
intriguing solutions to enduring issues in wound management. Simultaneously, prioritizing diet and patient
education guarantees a holistic approach to recovery. As research advances, these strategies are expected
to become essential elements of evidence-based wound care procedures.

Accelerated Healing Techniques

The complex process of wound healing frequently requires interventions to accelerate tissue restoration,
reduce complications, and improve patient outcomes. Recent breakthroughs in wound care emphasize
novel technologies, biological medicines, and comprehensive approaches. These treatments not only
expedite healing but also enhance the quality of life for individuals with acute and chronic wounds. This
section examines significant developments in Negative Pressure Wound Therapy (NPWT), laser and
ultrasound therapies, the utilization of growth factors and stem cells, platelet-rich plasma (PRP), tissue
engineering, and the significance of nutrition and patient education.

Technology in Wound Care

Negative Pressure Wound Therapy (NPWT) and its Benefits
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Negative Pressure Wound Therapy (NPWT) has become a revolutionary method in contemporary wound
management. NPWT facilitates wound healing by employing controlled sub-atmospheric pressure, which
promotes local blood circulation, diminishes edema, and stimulates granulation tissue development [36].
This medication is very efficacious for managing complex wounds, such as diabetic foot ulcers, venous leg
ulcers, and surgical site infections. Research indicates that NPWT decreases bacterial contamination and
reduces the frequency of dressing changes, therefore enhancing patient comfort and compliance [37].
Moreover, NPWT has shown a substantial decrease in healing duration for chronic wounds, establishing it
as a fundamental component in advanced wound management [38].

Use of Laser and Ultrasound Therapies

Laser and ultrasound therapy are non-invasive methods that enhance wound healing by precisely
stimulating cellular activity. Low-Level Laser Therapy (LLLT) utilizes precise light wavelengths to stimulate
collagen synthesis, angiogenesis, and fibroblast proliferation [39]. It has demonstrated efficacy in the
management of chronic wounds and burns. Ultrasound therapy utilizes mechanical sound waves to enhance
tissue oxygenation, diminish inflammation, and promote the synthesis of growth factors [40]. These
technologies provide synergistic advantages when incorporated into conventional wound care methods.

Biological Innovations
Growth Factors and Stem Cell Therapies

Growth factors are essential in modulating cellular activities during wound healing, encompassing cell
migration, angiogenesis, and extracellular matrix deposition. Recombinant growth factors, including
Platelet-Derived Growth Factor (PDGF) and Vascular Endothelial Growth Factor (VEGF), have been
extensively researched for their capacity to promote wound closure and tissue regeneration [41]. The
clinical utilization of these growth factors, especially in chronic wounds, shows enhanced results.

Stem cell therapies have attracted considerable interest due to their regenerative capabilities. Mesenchymal
Stem Cells (MSCs), sourced from bone marrow and adipose tissue, demonstrate anti-inflammatory and
immunomodulatory characteristics [42]. Mesenchymal stem cells release bioactive chemicals that attract
progenitor cells and promote tissue regeneration. Recent clinical trials validate the effectiveness of stem
cell therapy in addressing non-healing wounds and ischemic ulcers [43].

Role of Platelets and Tissue Engineering

Platelet-Rich Plasma (PRP) provides concentrated growth factors directly to the wound location,
accelerating the healing process. PRP has demonstrated considerable advantages in promoting
epithelialization and decreasing infection rates in chronic and surgical wounds (fig 2) [44]. Tissue
engineering transforms wound treatment through the integration of biomaterials, cells, and growth factors.
Engineered scaffolds, including hydrogels and bioengineered skin substitutes, replicate the extracellular
matrix, offering structural support and facilitating cell growth [45]. These developments provide tailored
options for intricate wound treatment.
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Figure 2Platelet-Rich Plasma (PRP) accelerating the healing process.
Nutritional and Holistic Approaches
Importance of a Balanced Diet for Wound Healing

Nutrition is crucial for wound healing, supplying the vital components required for cellular repair and
immunological function. Sufficient protein consumption facilitates collagen formation, whilst
micronutrients including vitamin C, zinc, and iron promote angiogenesis and bolster immunological
response [46]. Malnutrition or deficits in these nutrients correlate with protracted healing and heightened
vulnerability to infection [47]. Meeting dietary requirements via personalized evaluations and supplements
is essential for healthy recovery.

Patient Education and Compliance

Patient education is crucial to getting optimal wound healing outcomes. Equipping patients with knowledge
regarding wound care practices, compliance with treatment regimens, and the significance of lifestyle
alterations promotes active engagement in their care [48]. Nurses are essential in this process by offering
customized instruction and addressing issues. A comprehensive strategy, integrating physical, emotional,
and social well-being, boosts adherence and facilitates expedited recovery [49].

Accelerated healing treatments, including modern technologies, biological advances, and holistic methods,
have revolutionized wound care. Negative Pressure Wound Therapy (NPWT), laser and ultrasound
modalities, growth factors, stem cells, Platelet-Rich Plasma (PRP), and tissue engineering present
promising remedies to enduring difficulties. Simultaneously, prioritizing diet and patient education
guarantees a holistic approach to recovery. These solutions underscore the significance of merging
advanced research with patient-centered care, facilitating improved outcomes in wound management [50,
51].

Conclusion

Wound healing is a complex, multidimensional process that necessitates careful management and novel
approaches to improve results and reduce complications. Evidence-based nursing practices are essential in

this field, guaranteeing that the incorporation of sophisticated technologies, biological therapies, and
holistic methods meets the varied needs of patients with acute and chronic wounds.

Technological innovations, like Negative Pressure Wound Therapy (NPWT), laser, and ultrasound therapies,
have transformed conventional wound care by providing non-invasive, effective, and patient-focused
methods to enhance healing. These advancements augment cellular activity, diminish infection dangers,
and facilitate expedited recovery, especially in complex conditions such as diabetic ulcers and surgical
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10.
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12.

13.

wounds. Simultaneously, biological innovations such as growth factors, stem cell therapies, platelet-rich
plasma (PRP), and tissue engineering highlight the promise of regenerative medicine in wound
management. These treatments specifically address the fundamental processes of tissue repair, promoting
angiogenesis, collagen formation, and epithelialization.

The significance of holistic treatment, alongside technical and biological solutions, is paramount. Nutrition,
patient education, and adherence constitute the cornerstone of an all-encompassing wound management
strategy. Appropriate nutritional therapies and tailored patient education enable individuals to engage
actively in their recovery, guaranteeing lasting and effective results.

Ongoing study into the complexities of wound healing necessitates a multidisciplinary strategy that
integrates advanced scientific methods with comprehensive nursing care. Future innovations in wound care
are expected to decrease recovery durations, improve patient happiness, and establish new standards in
healthcare delivery. This highlights the essential role of nursing professionals in enhancing wound care
practices and outcomes.
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