JOURNAL OF INTERNATIONAL CRISIS AND RISK COMMUNICATION RESEARCH
ISSN: 2576-0017
2023, VOL 6, NO S12

Management of Diabetic Foot Ulcers in Primary
Healthcare Centers, Nursing Collaboration with
Physicians

Rehab Abdallah Alanazi!, Wajid Al-Jubi Ghannam Al-Ruwaili?, Afaf Mohareg
Aldahjali Alrowili®, Mona Ibrahim Alanazi*, Jamelah Helal Alenzi®, Maram
Khalil LafiAlkhaibari¢, Tagred Salh Mulahid Alanazi’, Majd Khalil Alkhaibari®,
Naif Nasser A Alenezi®, Nashmiah Raki Ghuraban Alruwaili?, Majidah Owaidh
Jurbua Alruwailit!, Sabah Fayz Zaid Alrwili 2, BADRIAH SUFUQ MATAR
ALRUWAILI 2

Family medicine specialists, Northern Border University, Saudi Arabia

Nursing Technician, Zaloum Health Center, Skaka, Saudi Arabia

Nursing Technician, Zaloum Health Center, Skaka, Saudi Arabia

Nursing Specialist, Ministry of health, Algassem, Saudi Arabia

Nursing, Al-Jouf Health Cluster, Maternity and Children Hospital, Sakaka, Saudi Arabia

Nursing, King Salman Hospital, Riyadh, Saudi Arabia

Nursing, Al Muntazah Health Center, Saudi Arabia

Nursing specialist, King Khalid Hospital, Tabuk, Saudi Arabia

Nursing, Ministry of Health, Northern Border Region, Saudi Arabia
. Nursing Specialist, Prince Miteb bin Abdulaziz Hospital, Sakaka Al-Jouf, Saudi Arabia
. General Nursing Technician, Central Salehiya Health Center, Arar, Northern Border,

Saudi Arabia

SPR NS A WD

- o

ABSTRACT

Diabetic foot ulcers (DFUs) are a common and serious complication of diabetes, often
resulting from neuropathy, poor circulation, and compromised immune response. The
nursing approach to managing DFUs emphasizes a comprehensive assessment and
individualized care plan, incorporating wound care, glycemic control, and patient
education. Nurses play a crucial role in conducting thorough assessments to
determine the ulcer's depth, size, and associated infection. Regular wound cleaning
and dressing changes are essential, using appropriate materials that promote a moist
environment while preventing infection. Moreover, education on proper foot hygiene,
daily foot inspections, and the importance of appropriate footwear can empower
patients to take proactive measures in preventing future ulcers. Collaboration with a
multidisciplinary team, including endocrinologists, podiatrists, and dietitians, is vital
for effective management. This team can address underlying issues such as metabolic
control and nutritional needs that contribute to ulcer healing. Nurses should monitor
the patient's blood glucose levels closely, adjust treatment plans as necessary, and
support behavioral changes that promote overall health. Regular follow-ups and
reassessment of the ulcer healing process enable timely interventions and
modifications in treatment. By adopting a holistic and proactive approach, nurses can
significantly impact the outcomes for patients with diabetic foot ulcers, enhancing
their quality of life and preventing complications.
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1. Introduction

Diabetic foot ulcers (DFUs) represent a significant clinical challenge linked to
diabetes mellitus, which affects millions of individuals worldwide. With the
increasing prevalence of diabetes, particularly type 2 diabetes, the incidence of foot
complications, including neuropathy, peripheral arterial disease, and ultimately
diabetic foot ulcers, has risen alarmingly. It is estimated that up to 25% of individuals
with diabetes will develop a foot ulcer in their lifetime, leading not only to increased
morbidity and potential amputations but also to a substantial economic burden on
healthcare systems. Consequently, effective management of diabetic foot ulcers is
critical to improving patient outcomes and enhancing the quality of life for those living
with diabetes [1].

The pathophysiology of diabetic foot ulcers is multifactorial, involving a combination
of neuropathic, vascular, and mechanical factors. Diabetic neuropathy contributes to
the loss of protective sensation, which can lead to unnoticed injuries and infections.
On the other hand, peripheral vascular disease compromises blood flow to the
extremities, thereby impairing wound healing and increasing the risk of ischemia and
infection. Additionally, mechanical stress from abnormal foot biomechanics, such as
high plantar pressure areas, exacerbates ulcer development. Given these complex
interactions, a comprehensive and multidisciplinary approach is necessary to
effectively manage diabetic foot ulcers and prevent their recurrence [2].

Nursing care plays a pivotal role in the management of diabetic foot ulcers, as nurses
are often at the frontline of patient assessment, education, and treatment. The nursing
approach encompasses not only wound care but also the promotion of self-
management and lifestyle modifications to address the underlying causes of diabetes
and its complications. In this context, the importance of assessing and monitoring
glycemic control is paramount, as well-controlled blood sugar levels are essential for
optimal wound healing. Through patient education, nurses can empower individuals
with diabetes to take ownership of their health and to recognize early signs of foot
problems, thereby fostering a proactive approach to ulcer prevention [3].

Furthermore, the assessment and management of diabetic foot ulcers require a
collaborative approach that includes a team of healthcare providers working toward
the common goal of effective wound healing. This interdisciplinary team may involve
physicians, podiatrists, endocrinologists, dietitians, and wound care specialists, all
contributing their expertise to optimize the management plan. Nurses play an
instrumental role in coordinating care, ensuring that each member of theteam is
informed and aligned in the treatment strategy, which ultimately enhances patient
outcomes [4].

In addressing the management of diabetic foot ulcers from a nursing perspective, this
research aims to explore best practices, evidence-based interventions, and the
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importance of preventative strategies. Emphasis will be placed on the role of nursing
assessments in identifying risk factors and early signs of ulceration, the
implementation of standardized wound care protocols, and the integration of patient
education into routine care. It is also essential to consider the psychosocial aspects of
living with diabetes and managing chronic wounds, as psychological well-being can
significantly impact adherence to treatment and overall health outcomes [5].

Pathophysiology and Risk Factors:

Diabetic foot ulcers (DFUs) represent a severe complication encountered by
individuals with diabetes mellitus, characterized by the formation of open sores or
ulcers on the foot due to a complex interplay of neurological, vascular, and metabolic
abnormalities. Understanding the pathophysiology of diabetic foot ulcers is critical for
effective prevention, early diagnosis, and appropriate management to mitigate the
physical and emotional toll of this condition [5].

Pathophysiology of Diabetic Foot Ulcers

The pathophysiology of diabetic foot ulcers can be divided into three primary
mechanisms: diabetic neuropathy, peripheral arterial disease, and impaired wound
healing [6].

1. Diabetic Neuropathy: One of the most common complications of diabetes,
peripheral neuropathy results in altered sensation, particularly in the feet. Patients may
experience loss of protective sensation, rendering them unaware of injuries, blisters,
or abrasions. The inability to feel pain diminishes the body's natural protective
response, allowing minor injuries to progress into severe ulcers. Additionally,
neuropathy can lead to foot deformities such as Charcot foot, where ongoing bone
changes result in malalignment and increased pressure areas, greatly enhancing ulcer
risk [6].

2. Peripheral Arterial Disease (PAD): Diabetic patients often suffer from
atherosclerosis, which leads to narrowing of the blood vessels and reduced blood flow
(perfusion) to the extremities. This condition is compounded by other metabolicfactors
such as hyperglycemia, hypertension, and dyslipidemia common in diabetes.
Recommended blood flow is crucial for the delivery of oxygen and nutrients required
for tissue maintenance and healing. Consequently, poor perfusion can resultin tissue
ischemia, delay healing, and increase the likelihood of ulceration [7].

3. Impaired Wound Healing: Diabetes further complicates the wound healing process
due to various hormonal, cellular, and molecular signaling abnormalities.The
presence of elevated glucose levels can impair neutrophil function, leading to
increased susceptibility to infection—a significant concern for diabetic ulcers.
Furthermore, levels of pro-inflammatory cytokines are often elevated, contributing to
a persistent inflammatory state detrimental to the healing process. Delayed granulation
and re-epithelialization result in chronic non-healing ulcers, which are susceptible to
infections and, in severe cases, may require surgical intervention or amputation [7].

These three mechanisms are closely interconnected. For instance, the presence of
neuropathy may lead to unnoticed foot trauma, while PAD can hinder the body's
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ability to heal these injuries. Collectively, these factors create an environment

conducive to ulcer formation [8].
Risk Factors for Diabetic Foot Ulcers

Numerous risk factors contribute to the development of diabetic foot ulcers,
highlighting the importance of individualized patient care, education, and regular foot
monitoring. Some of the critical risk factors include:

1. Poor Glycemic Control: Elevated blood sugar levels have been associated with
higher risks of neuropathy and impaired healing. Maintaining optimal glycemiccontrol
is paramount in preventing the occurrence of DFUs [9].

2. Foot Deformities: Structural abnormalities in the foot, such as bunions,
hammertoes, and flat feet, lead to uneven pressure distribution, increasing the risk of
ulcer formation. Diabetes can exacerbate these deformities due to muscle weakness
and imbalance.

3. Previous History of Ulcers: A prior episode of foot ulcers significantly increases
the risk of subsequent occurrences. This is often linked to the underlying neuropathy,
vascular insufficiencies, and difficulty in foot care maintenance [9].

4. Poor Foot Hygiene and Care: Individuals with diabetes often have impaired ability
to care for their feet due to decreased mobility or neuropathy, leading to roughskin,
cracks, and potential entry points for infection. Regular assessment and appropriate
self-care education are essential to minimize ulcer risk.

5. Smoking: Tobacco use is a well-established risk factor for PAD, subsequently
increasing the likelihood of foot complications. Smoking impairs vascular function
and reduces blood flow, making it more challenging for wounds to heal [9].

6. Advanced Age: Older adults with diabetes have a higher incidence of foot ulcers.
Aging is associated with the cumulative effects of neuropathy, vascular disease, and
decreased skin elasticity, contributing to increased ulcer risk [10].

7. Neuropathic Symptoms: Symptoms such as tingling, pain, or sensory loss should
not be underestimated, as they indicate nerve damage and heightened risk of unnoticed
injuries. Regular assessment and screening are crucial for early detection of
neuropathic changes [11].

8. Poorly Fitting Footwear: Shoes that do not properly fit can cause blisters, calluses,
and ultimately ulcers. Proper footwear that accommodates foot deformities is critical
in preventing ulceration [12].

9. Infection: Patients with any signs of foot wounds or sores should be closely
monitored for signs of infection, which can complicate healing and lead to more severe
outcomes, including the necessity for amputation [13].

Nursing Assessment and Diagnosis of DFUs:

Diabetic foot ulcers (DFUs) are among the most severe complications of diabetes
mellitus, affecting a significant number of individuals with this chronic condition.
DFUs can lead to prolonged hospitalizations, increased healthcare costs, and, in
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severe cases, amputation. Understanding the nursing assessment and diagnosis of
DFUs is crucial for ensuring timely intervention and management, ultimately
improving patient outcomes [13].

Diabetes mellitus impacts an individual’s metabolic processes, leading to
complications such as neuropathy, peripheral artery disease, and immune dysfunction.
These complications create an environment conducive to foot ulcers, wherein a minor
injury or pressure can escalate to a severe wound. DFUs account fora significant
proportion of lower extremity amputations, with research suggesting that about 15—
25% of individuals with diabetes will experience a foot ulcer in their lifetime.
Moreover, they can significantly impact the quality of life due to pain, disability, and
anxiety [14].

Effective nursing assessment and diagnosis play a pivotal role in managing DFUs, as
early identification of risks and prompt interventions can halt the progression of foot
ulcers and prevent further complications.

Nursing Assessment of DFUs
1. Comprehensive Patient History

The first step in nursing assessment is gathering a detailed patient history. This
includes inquiring about the patient's diabetes management—such as blood sugar
control, medication adherence, and lifestyle factors—as well as previous foot ulcers
or amputations, sensory deficits, and circulation problems. Understanding co-morbid
conditions like obesity, renal disease, and cardiovascular issues is also essential [15].

Patient history should also include lifestyle factors, including smoking habits, foot
care practices, and activity levels. Consistent foot care education plays a crucial role
in preventing DFUs.

2. Physical Examination

The physical examination of the feet involves systematic inspection and palpation,
aiming to identify any signs of ulceration or impending wounds. Key components of
the physical examination include:

+ Inspection: Inspect both feet for any abnormalities, including skin integrity, color
changes (redness, pallor, or cyanosis), calluses, and any signs of swelling or infection
(such as purulent discharge or odor). Ulcers should be examined for size, depth, and
location [16].

+ Palpation: Assessing the temperature of the feet can help identify inflammation, as
affected areas are usually warmer or cooler than surrounding tissues. Pulsesshould be
palpated to evaluate circulation. The dorsalis pedis and posterior tibial pulses should
be assessed to determine blood flow to the extremities [16].

* Sensory Evaluation: Semmes-Weinstein monofilament test is commonly used to
assess vibration perception and may help to determine the level of neuropathy. If
patients cannot feel a 10-gram monofilament placed on the plantar surface of their
foot, they are at a higher risk for developing DFUs due to lack of protective sensation
[16].
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3. Assessment of Ulcer Characteristics

Once a foot ulcer is identified, a systematic approach to assessing its characteristics
is essential:

+ Size and Depth: Ulcer dimensions should be measured accurately using a ruler,
and the depth assessed via probing to determine whether any underlying structures are
involved [17].

* Ulcer Bed: The characteristics of the ulcer bed should be noted—whether it is
necrotic, sloughy, or granulating. The presence of any signs of infection, such as
redness, warmness, and purulence, should be documented.

* Surrounding Skin: The integrity of the surrounding skin provides insight into the
healing environment. Erythema, edema, and maceration can indicate complications.

* Exudate: The amount and type of exudate (serous, purulent, or serosanguinous)
should be documented, as this influences dressing selection and overall management
[17].

4. Laboratory Assessment

Laboratory tests play a critical role in evaluating systemic factors that may impede
healing. Blood tests such as complete blood count (CBC), blood glucose levels, and
hemoglobin Alc (HbAlc) should be reviewed. Elevated glucose levels can lead to
impaired immune response and prolonged healing times. A wound culture may also
be obtained if there is a suspicion of infection [18].

5. Risk Assessment Tools

Several tools can aid in the assessment process, such as the Wagner classification
system and the University of Texas diabetic foot ulcer classification system. These
tools help to stratify ulcer severity and associated risks, facilitating targeted
interventions [18].

Nursing Diagnosis

Based on the comprehensive assessment, nurses can formulate specific nursing
diagnoses related to DFUs. Common nursing diagnoses may include:

+ Impaired Skin Integrity: Indicative of open wounds or pressure ulcers on the foot.

+ Risk for Infection: As evidenced by the presence of an open ulcer and signs of
inflammation.

* Ineffective Health Management: Regarding diabetes control and foot care
practices.

+ Impaired Mobility: Due to pain or disability associated with foot ulcers.

The formulation of nursing diagnoses is vital to establishing targeted nursing
interventions and facilitates ongoing evaluation of the patient’s condition [19].

Implications for Nursing Interventions

After a thorough assessment and identification of nursing diagnoses, the next step
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involves implementing evidence-based interventions. Nursing interventions may
include teaching patients about foot care, monitoring blood glucose levels,
coordinating care with interdisciplinary teams, and ensuring regular follow-ups to
monitor healing [20].

Dressing selections should be evidence-based, taking into consideration the
characteristics of the ulcer, and maintaining a moist wound environment is key to
promoting healing. Additionally, patient education on self-examination of feet can
empower individuals to catch potential issues before they develop into DFUs [20].

Evidence-Based Wound Care Strategies:

Wound care is a critical component of medical treatment that affects a substantial
number of patients globally. Whether stemming from surgical incisions, traumatic
injuries, or chronic conditions such as diabetes and vascular insufficiency, effective
wound management is essential for promoting healing, preventing complications,
and enhancing the quality of life for individuals afflicted by these conditions. In recent
years, the significance of evidence-based practice in medicine has become
increasingly recognized, with wound care strategies being no exception [21].

Evidence-based practice (EBP) is the systematic approach to clinical decision- making
that integrates the best available research evidence with clinical expertiseand patient
values. In wound care, EBP involves the application of current best evidence to wound
assessment, treatment options, and follow-up care. The integration of EBP into wound
care strategies seeks to standardize procedures, reduce variability in clinical practice,
and improve patient outcomes. Research studies, clinical trials, and meta-analyses
serve as pivotal resources for determining the most effective approaches to wound
management [22].

According to the Agency for Healthcare Research and Quality (AHRQ), EBP helps
to ensure that patients receive care that is effective, appropriate, and cost-efficient. In
wound care, employing strategies based on rigorous evidence minimizes the risk of
complications such as infection, delayed healing, and overall treatment failure.
Consequently, adherence to evidence-based guidelines contributes to improved patient
outcomes while optimizing healthcare resources [23].

An essential first step in the implementation of evidence-based wound care strategies
is thorough wound assessment. This process encompasses not only the examination of
the wound itself but also consideration of the patient's overall health status,
comorbidities, and social factors. A systematic assessment should evaluate wound
characteristics, including size, depth, color, drainage, odor, and the presence of
necrotic tissue. Additionally, assessing factors such as underlying conditions—Iike
diabetes mellitus, venous insufficiency, and hypertension—can inform the selected
treatment modalities [24].

Research has highlighted that a comprehensive wound assessment can lead to more
accurate diagnoses and tailored treatment plans. Clinicians are encouraged to utilize
standardized wound assessment tools and documentation methods, which can enhance
communication among health care providers and ensure consistency in care delivery.
The Wound Healing Society, for example, has recommended frameworks
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for wound assessment that are evidence-based, 1f1ustrat1ng the need for specialization

in wound care [25].
Principles of Wound Management

The primary goals of wound management are to facilitate healing, prevent infection,
and minimize pain and distress for the patient. The principles of successful wound
management, anchored in evidence, include:

1. Debridement: The removal of devitalized tissue is crucial for promoting wound
healing. Evidence supports various debridement techniques, including surgical,
mechanical, enzymatic, and autolytic methods. A systematic review published in the
Journal of Wound Care emphasizes the importance of debridement in reducingwound
size and promoting granulation tissue formation [26].

2. Moist Wound Healing: The concept of moist wound healing has transformed
traditional practices. Research has shown that maintaining a moist wound environment
accelerates healing and reduces pain. Advanced dressings such as hydrocolloids,
hydrogels, and foams create a moisture-retentive environment that enhances the
healing process by facilitating cellular migration and mitigating infection risk [27].

3. Infection Control: Effective management of potential infections is paramount.
Current evidence suggests that regular monitoring for signs of infection, such as
increased pain, redness, swelling, and purulent drainage, is essential. Antisepticagents,
silver-based dressings, and topical antibiotics have been found to be beneficial in
certain situations, though their use should be guided by evidence to avoid resistance
and unnecessary complications [28].

4. Nutritional Support: Nutrition plays a vital role in wound healing, and evidence
supports its inclusion in comprehensive wound care plans. Patients with chronic
wounds often exhibit nutritional deficiencies, particularly in protein, vitamins, and
minerals crucial for tissue repair. Clinicians should evaluate the dietary intake of
patients and consider supplementation when necessary.

5. Offloading Techniques: For chronic wounds resulting from pressure, such as
diabetic foot ulcers, offloading strategies are critical. Evidence demonstrates that
reducing pressure on the ulcer site facilitates healing. A combination of specialized
footwear, casts, and pressure-relieving devices can be employed based on the specific
needs of the patient [29].

Advanced Wound Care Modalities

Over recent years, several advanced technologies and therapies have emerged in the
field of wound care, many of which are supported by robust research. These include:

* Negative Pressure Wound Therapy (NPWT): This technique utilizes a vacuum to
promote healing by removing excess fluid, decreasing edema, and promoting blood
flow to the wound. Multiple studies indicate significant benefits of NPWT in
managing complex wounds and surgical closures [30].

* Bioengineered Skin Substitutes: These products mimic the properties of natural
skin and provide a scaffold for tissue regeneration. Evidence suggests that
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bioengineered skin substitutes can enhance healing rates in diabetic foot ulcers and
burns [30].

* Growth Factor Therapy: Topical application of growth factors, including platelet-
derived growth factor (PDGF), has garnered attention as a potential strategy topromote
healing. Meta-analyses indicate efficacy in terms of healing rates and wound size
reduction.

* Electrical Stimulation: Electrotherapy has emerged as an adjunct to conventional
treatment. Research shows that electrical stimulation can enhance cellular activity and
promote faster wound healing [30].

Infection Control and Management Principles:

Diabetes mellitus represents a global health challenge of significant proportions,
affecting millions of individuals and contributing to an array of complications, one
of the most serious being diabetic foot ulcers. These ulcers can lead to considerable
morbidity, including infections that may necessitate hospitalization and, in severe
cases, amputation. The effective management of diabetic foot ulcers hinges on an
understanding of infection control principles, which play a pivotal role in preserving
limb and overall health [31].

Diabetic foot ulcers are open sores or wounds that develop in approximately 15% of
patients with diabetes over their lifetime. They occur when there is a combination of
neuropathy, peripheral vascular disease, and a compromised immune response.
Neuropathy can cause a lack of sensation in the feet, leading individuals to be unaware
of injuries. Concurrently, peripheral vascular disease reduces blood flow, hindering
immune response and healing. Moreover, diabetes can lead to additional
complications, such as alterations in skin integrity and microbial flora balance,further
complicating wound healing processes [31].

Infection Control Principles

The cornerstone of managing diabetic foot ulcers effectively is the application of
robust infection control principles. These principles are structured around the concepts
of prevention, early detection, and appropriate intervention [32].

1. Prevention: The first and foremost principle is prevention. Education of patients
about foot care is essential. Individuals with diabetes should be encouraged to inspect
their feet daily for any signs of trauma or infection, such as redness, swelling,or sores.
Proper foot hygiene, including regular washing and moisturizing, can prevent skin
cracks and reduce the risk of pathogens entering through damaged skin. Patients
should also be advised to wear appropriate footwear to protect their feet and to avoid
walking barefoot [32].

2. Early Detection: Early identification of foot ulcers is crucial for effective
management. Regular foot examinations by healthcare providers can help in detecting
abnormalities before they escalate into ulcers. Diabetes patients, especially those with
neuropathy, should have their feet examined at each healthcare visit. Timely detection
facilitates early intervention, significantly reducing the risk ofserious complications,
including infections [32].
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Wound Management: Upon the detection of a foot ulcer, immediate wound care

protocols must be instituted. Ulcer management includes cleaning the ulcer with saline
or an appropriate antiseptic solution to remove any necrotic tissue and debris.
Debridement, the process of removing dead or infected tissue, is critical for promoting
healing and preventing infection. Following cleansing, a suitable dressing must be
applied to maintain a moist wound environment while shielding the ulcer from
external contamination [33].

4. Antimicrobial Therapy: Understanding the microbial profile associated with
diabetic foot ulcers is another vital aspect of infection management. In the context of
diabetes, the risk of infection may increase due to overgrowth of bacteria, particularly
Staphylococcus aureus and Pseudomonas aeruginosa. Systemic antimicrobial therapy,
guided by microbial cultures when necessary, may be required. Antibiotic
stewardship is critical to prevent the emergence of resistant organisms. The selection
of antibiotics should be tailored to the severity of the infection and should take into
account individual patient factors, including renal function and allergy history [34].

5. Monitoring for Complications: Close monitoring of the wound is essential. Signs
of infection include increased redness, warmth, swelling, or purulent discharge from
the ulcer. Systemic signs, such as fever or chills, may indicate a more severe infection
that requires urgent intervention. Regular follow-up appointments allow healthcare
providers to assess healing trajectory and modify treatment plans based onthe patient’s
response [35].

6. Multidisciplinary Approach: The management of diabetic foot ulcers must be
integrated into a broader systemic care plan for diabetes. A multidisciplinary team,
inclusive of endocrinologists, podiatrists, wound care specialists, and dietitians, can
significantly enhance patient outcomes. This team can coordinate comprehensive
diabetes management, focusing on glycemic control, which is paramount in promoting
wound healing and preventing the recurrence of ulcers [36].

7. Education and Self-Management: Empowering patients through education is a
crucial component in controlling infections in diabetic foot ulcers. Understanding the
disease process and mastering self-care practices can lead to better health outcomes.
Patients should be educated on recognizing early signs of infection, the importance
of glycemic control in wound healing, and adherence to treatment regimens. Self-
management practices also include proper nutrition to support healing and overall
health [37].

Interdisciplinary Collaboration in DFU Management:

Diabetic Foot Ulcers (DFUs) represent a significant and increasingly prevalent
complication in individuals with diabetes. As the global incidence of diabetes
continues to rise, DFUs have emerged as a profound health concern, leading to
substantial morbidity, hospitalization, and in severe cases, limb amputation.
Effectively managing DFUs necessitates an intricate understanding of multiple
domains within healthcare, aligning the efforts of various disciplines [38].

Before diving into interdisciplinary collaboration, it is imperative to understand the
complexity surrounding DFUs. DFUs are often caused by a combination of

351



Management of Diabetic Foot Ulcers in Primary Healthcare Centers, Nursing Collaboration with Physicians

neuropathy, peripheral artery disease, and infection, which arise from the
pathophysiological underpinnings of diabetes. The ulcers themselves can vary in
severity and depth, manifesting as superficial wounds or penetrating to deeper tissues,
which can complicate healing. The range of factors influencing DFU development
places the phenomenon at the intersection of various healthcare specialties, including
endocrinology, podiatry, wound care, nursing, and even psychology [39].

The Role of Interdisciplinary Collaboration
1. Enhanced Clinical Outcomes

Interdisciplinary collaboration in DFU management is crucial for improving clinical
outcomes. A team that encompasses multiple disciplines can provide a comprehensive
approach to patient assessment, diagnosis, and treatment. For instance,
endocrinologists can regulate blood glucose levels, which is vital for wound healing,
while podiatrists can address biomechanical factors and provide specialized care for
foot health. Furthermore, nurses often play a pivotal role in daily wound care
management, educating patients, and monitoring for signs of infection. Integrating
these different areas of expertise leads to more individualized care plans tailored to
each patient's unique needs, fostering better healing outcomes [40].

2. Patient Education and Empowerment

Educating patients on self-management strategies is an integral part of DFU
prevention and treatment. Interdisciplinary teams can enhance patient education by
pooling their knowledge and resources. For example, diabetic educators can provide
essential information on glucose monitoring and dietary modifications, while foot care
specialists can demonstrate proper foot hygiene and care practices. This not only
ensures that patients receive comprehensive guidance but also empowers them to take
an active role in their health, which is essential for managing a chronic condition like
diabetes [41].

3. Psychosocial Considerations

The psychological burden of living with diabetes and DFUs cannot be underestimated.
Patients often experience feelings of anxiety, depression, and social isolation due to
their condition. Psychologists and social workers can provide valuable support to
patients, helping them cope with their feelings and navigate the emotional landscape
that accompanies chronic illness. An interdisciplinary approach ensures that patients
receive holistic care that attends not only to their physical needsbut also to their
emotional well-being [42].

4. Research and Continuous Improvement

Collaboration between various disciplines can also drive research initiatives focused
on DFU management. For instance, interdisciplinary teams can conduct studies on
interventions that consider both the clinical and psychosocial dimensions of care. By
bridging gaps in knowledge across specialties, these collaborative efforts can yield
more effective treatment protocols and improve the quality of evidence-based practice
in DFU management. Furthermore, continuous feedback loops can be
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established to refine treatment approaches and integrate new findings into practice

[43].
Barriers to Interdisciplinary Collaboration

While the advantages of interdisciplinary collaboration are clear, several barriers
impede its effective implementation. Professional silos often lead to isolated practice,
where healthcare providers work within their respective domains without engaging
with other specialists. This isolation can hinder communication and information
sharing, resulting in fragmented care that negatively impacts patient outcomes [44].

Moreover, differences in professional jargon and approaches to patient care can create
misunderstandings among team members. Clinicians must work diligently to promote
mutual respect, understanding, and a shared vision for patient-centered care.Training
programs that emphasize teamwork and communication skills can help mitigate these
barriers, fostering a culture of collaboration within healthcare settings [44].

To optimize interdisciplinary collaboration in DFU management, several strategies
can be explored. Firstly, integrating technology into the management process can
facilitate communication and data sharing among team members. Electronic health
records (EHRs) that are accessible to all members of the clinical team can enhance
coordination and ensure that everyone has access to crucial patient information,
leading to more informed decision-making [45].

Additionally, implementing team-based care models that encourage regular meetings
and case discussions can help break down professional silos. These models can
provide a platform for all team members to contribute their expertise and insights,
leading to more comprehensive care plans [45].

Education and training play a pivotal role in bridging the interdisciplinary gap.
Healthcare providers must receive ongoing education about the roles and expertise of
their colleagues in other disciplines. By fostering an understanding of how different
professionals contribute to DFU management, team members can work more
collaboratively and effectively [46].

Patient Education and Self-Management Techniques:

Diabetes mellitus, a chronic condition marked by elevated blood glucose levels,
presents numerous health challenges that can significantly impair the quality of life.
Among these challenges, diabetic foot ulcers (DFUs) represent a serious complication,
often leading to severe consequences such as infections, amputations, and even
mortality if not managed effectively. Understanding diabetic foot ulcers' etiology,
prevention strategies, and self-management techniques is crucial for patients living
with diabetes [47] .

Diabetic foot ulcers are open wounds that occur on the foot or lower leg of individuals
with diabetes, primarily resulting from neuropathy, poor circulation, and increased
pressure on foot surfaces. Neuropathy, which can cause loss of sensation, often leads
to unnoticed injuries that can progress to ulcerations. Furthermore, compromised
blood flow, typical in diabetes-related peripheral vascular disease,
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significantly diminishes the body's ability to heal, thus exacerbating the risk of
infection. According to the American Diabetes Association (ADA), approximately
15% of people with diabetes will develop a foot ulcer at some point in their lives,
making it crucial to improve patient education and awareness [47].

Patient education is pivotal in diabetic foot ulcer prevention and management. Proper
education helps empower patients, equipping them with the knowledge necessary to
identify risk factors, understand the importance of regular foot inspections, and engage
in proactive self-care practices. The goals of patient education encompass promoting
awareness of diabetic foot complications, enhancing understanding of the disease
process, and fostering skills for self-management [48].

Furthermore, comprehensive patient education programs that encompass the
fundamental aspects of diabetes management, including blood sugar control, hygienic
practices, and lifestyle modifications, should be a routine part of diabetes care.
Educational interventions can lead to improved health outcomes, reduced incidence of
foot ulcers, and decreased healthcare costs related to advanced diabetic foot problems
[48].

Self-Management Techniques for Diabetic Foot Ulcer Prevention

Effective self-management practices are essential for preventing and managing
diabetic foot ulcers. Below are vital self-management techniques that patients with
diabetes should incorporate into their daily routines [49].

1. Regular Foot Inspections: Daily self-examinations of the feet enable patients to
identify any potential problems early on, including redness, swelling, blisters, or
cuts. This practice should become an integral part of the individual's daily care
regimen. Patients can use a mirror to help visualize the underside of their feet or seek
the help of a caregiver or family member if necessary [49].

2. Foot Hygiene: Maintaining proper foot hygiene is crucial. Patients should wash
their feet daily with mild soap and lukewarm water, followed by thorough drying,
especially between the toes. Daily moisturizing can help prevent dryness and cracking,
although care should be taken not to apply lotion between the toes to minimize the risk
of fungal infections [49].

3. Appropriate Footwear: Selecting the right footwear is vital in preventing foot
injuries. Patients should opt for comfortable, well-fitting shoes that provide adequate
support and cushioning. Avoiding high heels and tight shoes is essential, as these can
lead to pressure points that may exacerbate ulcer formation. Moreover, individuals
should avoid walking barefoot, especially in environments where injuries are likely
to occur [49].

4. Blood Sugar Control: Maintaining optimal blood glucose levels directly impacts
the likelihood of developing foot complications. Patients should adhere to dietary
guidelines, regularly monitor their blood glucose levels, and follow their prescribed
medications and insulin regimens. Participation in diabetes education programs can
also aid patients in managing their condition more effectively [50].

5. Podiatrist Consultations: Individuals with diabetes should schedule regular
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appointments with a podiatrist to undergo thorough foot examinations, receive

preventive care, and address any foot-related concerns promptly. Comprehensive
foot assessments can identify risk factors and facilitate early intervention strategies
before complications escalate [50].

6. Smoking Cessation: Patients should be educated on the detrimental effects of
smoking, especially its role in impaired circulation and healing. Smoking cessation
programs should be made available, as quitting can significantly improve vascular
health and enhance the body’s ability to heal [50].

7. Regular Physical Activity: Engaging in regular physical activity can improve
circulation and overall diabetic management. Patients should consult with their
healthcare providers to develop an exercise plan appropriate for their condition. Low-
impact activities, such as walking or swimming, can enhance blood flow without
putting excessive stress on the feet [50].

Outcomes Measurement and Follow-Up Care:

Diabetic foot ulcers (DFUs) represent one of the most serious complications of
diabetes mellitus, significantly contributing to morbidity and healthcare costs. The
management of DFUs is a multifaceted challenge disproportionately affecting
individuals with poorly controlled diabetes, peripheral neuropathy, and peripheral
arterial disease. The successful treatment of these ulcers is predicated on effective
outcome measurement and diligent follow-up care [51].

DFUs are characterized by skin breakdown and subsequent tissue loss occurring on
the foot of an individual with diabetes. Factors contributing to the development of
DFUs include neuropathy, which reduces sensitivity to pain and temperature;
peripheral vascular disease, which impairs blood flow and hampers healing; and a host
of biomechanical issues, such as foot deformities. Each year, DFUs affect an estimated
15% of individuals with diabetes and are a leading cause of hospitalizationand lower
extremity amputations. Given the high rates of recurrence, understanding the metrics
for measuring outcomes and implementing follow-up care protocols is vital to
enhancing quality of life and improving overall diabetic management [52].

Outcome Measurement for Diabetic Foot Ulcers

The measurement of outcomes for DFUs encompasses various parameters, reflecting
the complexity of treatment and management strategies. Traditional metrics such as
healing rates and time to healing are critical but insufficient on their own. More
comprehensive indicators must be integrated into the outcome measurement
framework [53].

1. Healing Rates: The primary goal in managing DFUs is to promote successful
healing. Healing rates can be evaluated using various methodologies, including the
Wagner classification and the University of Texas Wound Classification System,
which categorize ulcers according to severity. Clinicians typically measure healing
by assessing the change in wound area over time. Standardized wound assessment
tools can aid in providing objective measures for healing progression [54].

2. Quality of Life Assessments: The impact of DFUs extends beyond physicalhealth,
influencing patients' quality of life. Utilizing standardized questionnaires like

355



Management of Diabetic Foot Ulcers in Primary Healthcare Centers, Nursing Collaboration with Physicians

the Short Form Health Survey (SF-36) or the Diabetic Foot Ulcer Scale (DFUS) allows
healthcare providers to quantify the psychosocial component of living with a chronic
wound. Tracking these scores pre- and post-treatment enables a more holistic
understanding of clinical outcomes [54].

3. Recurrence Rates: One of the most critical outcomes in DFU management is the
rate of recurrence, as individuals with a history of DFUs are at increased risk for future
ulcers. Recurrence can be influenced by various factors, including inadequate follow-
up care and lack of patient education regarding foot care and glycemic control. By
documenting recurrence rates systematically, healthcare providers can identify trends
and tailor preventative measures [55].

4. Amputation Rates: In severe cases, DFUs can lead to limb loss. Monitoring rates
of amputation provides an essential outcome measure that may reflect the
effectiveness of the interventions employed. A decrease in amputation rates may
indicate improved patient education, adherence to treatment protocols, and the
efficacy of multidisciplinary care teams [56].

5. Cost-Effectiveness: An often-overlooked aspect of DFU management is the
economic burden associated with treatment and complications. Evaluating costs
related to repeated hospitalizations, outpatient care, and surgical interventions aids in
determining the economic viability of different treatment modalities. A cost-effective
approach would emphasize prevention strategies and community education programs
to reduce the incidence of DFUs [57].

Follow-Up Care for Diabetic Foot Ulcers

Optimal follow-up care is imperative for the effective management of DFUs. A
comprehensive approach to follow-up care that encompasses patient education,
systematic assessments, and interdisciplinary collaboration can significantly enhance
healing outcomes [57].

1. Patient Education: Empowering patients through education is vital in preventing
the recurrence of DFUs. Patients should receive thorough instructions on foot care,
including daily inspections, proper hygiene, appropriate footwear choices, and
monitoring of blood sugar levels. Educational sessions that focus on lifestyle
modifications, such as dietary changes and physical activity, can help maintainoptimal
glycemic control, thereby reducing the risk of complications [58].

2. Regular Monitoring: Consistent follow-up appointments are crucial for monitoring
the progress of DFU healing and implementing timely interventions if complications
arise. Healthcare providers should establish a standardized schedulefor follow-up
visits, typically bi-weekly or monthly, depending on the severity of theulcer and the
patient’s overall condition. During these visits, assessments should include not only
wound healing properties but also evaluations of vascular status andneuropathy [59].

3. Interdisciplinary Collaboration: Effective DFU management necessitates a team
approach involving podiatrists, endocrinologists, dermatologists, and nursing staff.
Each discipline contributes unique expertise, facilitating comprehensive care plans
tailored to individual patient needs. Regular interdisciplinary conferences or case
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reviews can foster communication among team members, promote shared

responsibility for patient outcomes, and support research on best practices [60].

4. Technology Integration: Advances in technology offer exciting avenues for
enhancing follow-up care. Telemedicine platforms enable patients to report wound
status and other relevant health issues remotely. Similarly, mobile health applications
can facilitate educational outreach, allowing patients to access resources and support
networks easily. Data collected through such platforms can be employed to refine
outcome measures based on real-time patient experiences [61].

2. Conclusion:

In conclusion, the management of diabetic foot ulcers requires a comprehensive
nursing approach that addresses the multifaceted challenges presented by this complex
condition. By conducting thorough assessments, implementing evidence- based
wound care practices, and fostering interdisciplinary collaboration, nurses play a
critical role in promoting optimal healing and preventing complications. Education is
equally vital, as empowering patients with knowledge about foot care, glycemic
control, and self-management strategies can significantly reduce the incidence of
ulcers and enhance overall health outcomes.

Ultimately, the nursing approach to diabetic foot ulcer management not only focuses
on the immediate treatment of wounds but also emphasizes prevention and education.
As nurses advocate for their patients and engage in ongoing assessment and
adjustment of care plans, they contribute to significant improvements in the quality of
life for individuals with diabetes. By adhering to best practices and maintaining a
patient-centered focus, nursing professionals can lead the way inreducing the burden
of diabetic foot ulcers and supporting patients in achieving better health outcomes.
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