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Background: The concept analysis of “foot care” is essential for expanding the
nursing knowledge base, synthesizing a broader theoretical concept, and guiding
more effective care for diabetes patients with and without diabetic foot ulcers (DFU).
Foot care in nursing has not yet been comprehensively defined for nurses and other
healthcare professionals.

Purpose: This concept analysis aimed to elucidate the nursing practice concept of
foot care. The study identified surrogate terms associated with the concepts,
attributes, antecedents, and consequences by employing Rodger’s evolutionary
method in a critical analysis of the relevant literature.

Methods: This research used Rodger’s evolutionary analysis. The databases were
PubMed (n=188), ProQuest (n=4,790), ScienceDirect (n=292), and Google Scholar
(n=7,810) with a total of 13,080 articles identified in this study. The screening
process involved evaluating titles and abstracts, followed by a thorough analysis of
inclusion criteria, which included full-text articles and the presence of keywords: foot
care, diabetes, diabetic foot ulcer. Articles that did not provide a clear definition of
foot care were excluded. A total of 45 articles were included. Rodger’s evolutionary
analysis stressed inductive investigation and careful analysis of the concept.
Results: The results of the foot care concept analysis were: (1) among people with
diabetes without DFU, the attributes were foot screening and foot examination, while
the antecedents were high glycemic levels, inability of the pancreas to produce
insulin, abnormal foot skin condition, and foot-related behaviors; (2) among patients
with DFU, the attributes were foot intervention and education, while the antecedents
included foot self-care knowledge, motivation, and family and social support. The
consequences associated with the concept of foot care included improvement in self-
efficacy, quality of life, and self-care behavior.

Conclusion: Nurses can use the findings of this foot care analysis in their clinical
work by promoting and practicing foot care as a preventative measure that shields
patients from ulcers. Additionally, nurses can intervene when patients already have
ulcers and provide appropriate wound care. Foot examinations become more
manageable when specific practice guidelines are available for diabetes patients.

How to cite: Parliani, P., Rungreangkulkij, S., & Nuntaboot, K. (2023). Foot care among diabetes patients: A concept
analysis. Nurse Media Journal of Nursing, 13(2), 246-262. https://doi.org/10.14710/nmjn.vi3i2.50722

1. Introduction

Diabetes is a metabolic disorder caused by high blood glucose levels due to impairments in

insulin secretion, its action, or a combination of both (American Diabetes Association [ADA],
2021). The classifications of diabetes are type 1 diabetes, where a complete deficiency of insulin
arises from autoimmune b-cell, and type 2 diabetes, when beta cell insulin production lowers,
usually due to insulin resistance, genetic mutations creating monogenic diabetes illnesses, such
as neonatal, young adult and gestational diabetes (ADA, 2022). Diabetes is badly affected by
diabetic foot ulcer (DFU), which requires a comprehensive therapy (Turkment et al., 2021).

Foot care is one of the preventative measures for protecting diabetes patients from DFU
(Adiewere et al., 2018). There is a 15% prevalence of diabetic foot ulcers worldwide (Das et al.,
2022). The prevalence of DFU has increased globally, reducing life expectancy (Yimam et al.,
2021). Over 2% to 3% of diabetics have active DFU, with a 25% lifetime risk (Lim et al., 2017).
Twenty-seven percent of diabetics in Ethiopia have DFU (Yimam et al., 2021), and North-West
England DFU epidemiology reports 2.2% prevalence (Lim et al., 2017). In Indonesia, 7.3% of
diabetics have complications of DFU (Yunir et al., 2021). A previous study also found that 12% of
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diabetics have DFU, and high-risk patients should be educated on proper foot care to reduce their
risk of DFU (Yusuf et al., 2016).

DFU might cause economic burdens (Adeyemi et al., 2021), psychological impacts on patients
and families, amputation risks, sepsis, and death (Yunir et al., 2021). This condition can lengthen
hospital stays, resulting in poor quality of life (Adeyemi et al., 2021) and long-time care on DFU
treatment (Das et al., 2022). DFU, the most dangerous diabetic complication in Indonesia,
increases morbidity, death, and disability (Damhudi et al., 2021), and 51.7% of diabetics during
6.5 years get complications of DFU (Yunir et al., 2021). DFU is mostly caused by poor self-care
(Megayanti & Suantika, 2021), 50% of no proper diet, and 88.7% of not doing foot care
(Ramadhaniyati & Parliani, 2020). Diabetes foot care behaviors are influenced by illness
perception, local belief, and treatment management (Indrayana et al., 2019). A previous study
explained that inadequate foot care knowledge and practice can contribute to amputation in DFU
patients (Sivan et al., 2021). Another study evaluated that health attitudes affect foot self-care
(Tsai et al., 2021). In recent years, a study utilizing the instrument for DFU foot care evaluation
revealed that diabetes patients have never scrutinized their feet, never dried their toenails after
cleansing, and have insufficient foot care behaviors influenced by their health beliefs (Tsai et al.,
2021).

The major purpose of self-, family- and community-centered treatment is to improve diabetes
patients’ quality of life. The government should assess public services and health care in
personals, families, and communities, such as screening programs including foot exercise, foot
care, and insurance for patients with DFU (Pourkazemi et al., 2016). The Ministry of Health of
the Republic of Indonesia has campaigns about diabetes foot care to prevent diabetic foot
complications. This program aims to decrease the number of DFU (Mahendradhata et al., 2017).
Self-care behavior, including diabetes foot care, can be improved by self-instructional training
among diabetes patients (Wahyuni et al., 2021).

The term foot care has multiple meanings depending on the science disciplines or the patients
(Subrata & Phuphaibul, 2019). Foot care by nurses is unclear. A previous study pointed out a
limitation in conducting foot assessments, specifically related to the term “foot care.” This
limitation stems from the need for consistent understanding of foot care terminology among foot-
care educators, which can result in similar perceptions (Fujii et al., 2021). Currently, both nurses
and patients perceive foot care as limited to wound care. The comprehensive definition of foot
care in nursing has not yet been established for patients or practitioners.

Referring to the study by Subrata & Phuphaibul (2019), which utilized the Walker and Avant
concept analysis method in DFU patients during wound care, it is essential to analyze the concept
of “foot care.” This analysis serves to expand nursing knowledge, synthesize a greater theoretical
concept, and provide a guide for more effective care of diabetic patients with or without DFU.
Another study suggested that nurses need to explore their understanding of the term “foot care”
and its tests to see their understanding of foot care assessment and foot care practice for a
significant improvement in the quality of foot care (Stolt et al., 2018). The latest guideline
developed by researchers has not yet specifically defined “foot care” among diabetes patients with
and without DFU (Parliani et al., 2021). Therefore, the definition of foot care needs to be explored
to develop assessment tests and indicators of foot care. A comprehensive definition of foot care
for diabetes patients without DFU, with DFU, and after DFU using a revolutionary method of
concept analysis is deemed necessary. Therefore, this concept analysis was conducted to elucidate
the nursing practice concept of foot care. This study identified surrogate terms related to concepts,
attributes, antecedents, and consequences by applying Rodger’s evolutionary method in a critical
analysis of the relevant literature.

2. Methods
2.1 Research design

This study utilized Rodger’s analysis of evolutionary concepts. This methodology emphasizes
inductive research and rigorous analysis. The evolutionary stages of foot care include the
following primary actions: (1) to identify the concept of interest and associated expressions
(including surrogate terms); (2) to identify and select an appropriate realm (settings and samples
for data collection); (3) to collect data pertinent to identify the attributes and the contextual basis
of the concepts; (4) to analyze data pertinent to the aforementioned characteristics of the concept;
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(5) to identify an illustration of the concept; and (6) to identify hypotheses and implications of
the concepts (Rodgers & Knafl, 2000).

2.2 Data collection

The literature search included PubMed, ProQuest, ScienceDirect, and Google Scholar.
Inclusion criteria were literature in the English language, nursing studies as primary literature,
full text, research paper or review, and published from 2018 to 2022. The literature search used
“OR” and “AND”. The keywords and MeSH used were “Forefoot, Human OR Metatarsus OR Toes
OR Heel AND Care AND Diabetic Foot Ulcer”. The initial search for “foot care in diabetic ulcer’
and ‘foot care in diabetes’ in PubMed found 188 articles and only 21 articles were included. The
second search, performed on ProQuest, found 4,790 articles, of which only three articles matched
the search terms of ‘foot care in diabetes’ and ‘foot care in diabetic ulcer.” ScienceDirect was used
to conduct the third search, which found 292 articles and only four articles were reviewed. Google
Scholar, the fourth database, found 7,810 publications, and only 17 publications met the study
criteria (Figure 1). The samples for this investigation consisted of 45 articles.

The results from databases after using
keywords (n=13,080)
PubMed (n=188)

ProQuest (n=4,790)
ScienceDirect (n=292)

Google Scholar (n=7,810)

4

References screened for the titles
and abstracts following duplicate
removal (n=250)

Excluded based on title and
abstract (n=198)

!

References excluded following full

texts (n=9)

1. There were no attributes,
antecedents, or consequences in
the articles.

2. There was no clear definition of
foot care in diabetes.

3. There was not in nursing or
medical or podiatrist or
endocrinology area.

4. There was not foot care in
diabetes patients (foot care or

Studies included (n=45) wound care as general or caused

by external factors).

Full-text checked for eligibility
(n=61)

!

\
[ IDENTIFICATION J [ ELIGIBILITY J [SCREENING [ IDENTIFICATION ]
J

Figure 1. Article’s screening in literature review systematic process

2.3 Data analysis

Roger’s evolutionary data analysis approach is inductive and discovery-oriented, aiming to
identify the significant components of the concept (Rodgers & Knafl, 2000). The first researcher
(PP) utilized PDF software to search each document for “foot care.” Subsequently, the researchers
(PP, SR, KN) reviewed the definitions and documented them in Microsoft Word. They then
categorized the features using the main words from the articles. Traits, sub-attributes,
antecedents, and consequences were further categorized by the researchers (PP, SR, KN). Finally,
they meticulously constructed the framework of concept summaries. The concept’s synonyms
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were identified using surrogate terminologies, and related terms were words similar to the
concept but did not share the same characteristics (Tofthagen, 2010).

3. Results
3.1 The results of the concept analysis

The results of the concept analysis indicated that individuals with diabetes without DFU are
prone to complications that could lead to DFU, while diabetes patients with DFU, after receiving
proper foot care, may experience healing of the ulcer. Foot care for DFU patients will likely
prevent the recurrence of DFU. The concept analysis of foot care is divided into diabetes patients
without DFU and diabetes patients with DFU, which have their own antecedents and attributes
yet similar consequences (Figure 2).

Prevent recurrence

[ DM without a history of DFU } ‘ ‘ [ DM with a history of DFU }

The process of FOOT CARE: From before DM patients have DFU until DFU patients get healed

\ [ Consequences J

Antecedents:

. High glycemic levels Attributes:
2. The inability of the Foot care is:
pancreas to produce
sufficient insulin Foot screening
. Abnormal foot skin Foot examination
condition
. Foot-related
behaviors /
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Improving self-efficacy

support

e Improving quality of life
e Improving self-care
behavior

z

25)

= Antecedents:

: Attributes:

g . Foot self-care Foot care is:

i~ knowledge ; ;

g . Motivation Foot intervention

% . Family and social Foot education

Figure 2. The results of the foot care concept analysis

3.2 Surrogate terms and related terms

Today, nursing is related to caring and holistic care. Researchers from many areas have
studied nursing care and holistic care, where foot care is one of the holistic care for diabetes with
or without DFU that lacks a meaningful term (Jasemi et al., 2017). The commitment, connection,
and focus in experiences with individuals, organizations, and others can be part of nursing care
that can improve personality traits, communication skills, management of health problems, and
promotion (Babaei, 2019). Foot care is potentially interchangeable. Foot care is also related to
routine care of the feet (Nang et al., 2019).
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3.2.1 Dictionary definitions

This concept analysis combines “foot” with “care.” Foot care is defined as “pertaining to the
care of one’s feet by a foot-care specialist” (Oxford Learner’s Dictionary, 2008). Furthermore,
Collins Dictionaries (2018) defines care as “the process of caring for someone or something and
providing what they need for their health or protection.” The Cambridge Dictionary (2009)
defines care as “the process of protecting someone or something and meeting their needs.” Oxford
Learner’s Dictionary (2008) describes care as “providing for someone’s health, welfare, upkeep,
and protection”. Meanwhile, foot is defined as the noun in the first phrase. The foot “is the lowest
part of the leg, below the ankle, on which a person or animal stands” (Oxford Learner’s Dictionary,
2008).

3.2.2 Foot care definitions from the perspective of nursing
3.2.2.1 Nursing field

In the nursing field, “care” is the foundational term for nurturing and a central concept of the
discipline (Brilowski & Wendler, 2005). The literature on diabetes and/or DFU mentioned the
term “management” in the context of diabetic foot care (Abate et al., 2020; Aydin & Ertugrul,
2021; Boulton, 2021). It may clarify the phrase from Oxford Learner’s Dictionary (2008), which
describes management as “the activity of running and controlling” or “the act or skill of dealing
with a situation.” Nursing interventions for foot care comprise controls, actions, and skills
(process). Patients with diabetes who have already developed an ulcer are treated with offloading,
debridement, and topical agents, and their foot care is also managed using clinical guidelines
(Ousey et al., 2018). Foot screening, foot care skills, and therapeutic footwear can avoid diabetic
foot ulcers, and patients who do not engage in active prevention have an elevated risk of
developing ulcers (Coffey et al., 2019). Physical and psychological factors, including interactions
between biological risk factors, such as peripheral neuropathy, and foot-related behaviors, such
as donning ill-fitting shoes, foot self-care knowledge, engagement, barriers, motivators, family
support, and community health services, support the complications (Coffey et al., 2019).

DFU patients’ foot care is part of the nursing intervention and assessment (Karadag & Sengul,
2021; Niculescu & Grumezescu, 2022). Foot intervention in DFU involves hyperbaric oxygen
therapy (Oley et al., 2020). Self-care should promote DFU patient management throughout care
(Mohseni et al., 2021). The foot care management of DFU patients includes examination,
dressing, offloading, blood glucose control, and wound prevention in diabetes (Sulistyo, 2018).
The interventions of foot care among diabetes patients are prevention for improving knowledge
and treatment, such as daily foot wash with soft soap and keeping them moist, avoiding walking
barefoot, checking the feet daily, contacting a doctor or podiatrist expert if there are any red or
swollen or small ulcers, wearing appropriate shoes to give sufficient space to move the toes,
wearing special shoes if necessary, and consulting to the doctor if there is callus on the foot (Saltar
& Sahar, 2020). The treatments such as offloading, dressing selection, infection control, and
biofilm may be included in foot care interventions, followed by palpation of pulses, testing for loss
of protective sensation, and assessment of wounds as the components of a physical examination
(Levy & Gillibrand, 2019; Niculescu & Grumezescu, 2022).

Food care can be defined as the process of foot examination through screening and education,
as well as the management of diabetes with or without DFU and infection control among DFU
patients (Abate et al., 2020). The purpose of foot examination is to enhance self-care behavior
(Niculescu & Grumezescu, 2022).

3.2.2.2 Health science field

Nurses play a role in educating DFU patients about proper foot care and promoting self-care
practices to prevent the development of DFU in individuals with diabetes (Adiewere et al., 2018;
Olowo et al., 2022). Patients with diabetes who do not receive comprehensive management may
be at risk of developing DFU, lower limb amputation, ulceration, melancholy, and finally,
resulting in a reduced quality of life (Adiewere et al., 2018). If patients have knowledge and self-
efficacy, foot screening and intervention can be improved (Goodall et al., 2020).

Foot care among DFU patients includes assessments and interventions of wound care. The
assessment can use instruments such as computer software, portable and mobile devices, optical
imaging, spectroscopy, and artificial intelligence (Chan & Lo, 2020). Diabetes foot care refers to
DFU education, which requires improved patient foot care knowledge (Heng et al., 2020). Foot
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care consists of offloading interventions, such as devices, footwear, surgical procedures, and other
techniques, such as felted foams (Lazzarini et al., 2020), and wound care interventions among
DFU patients, such as dressing choice, wound assessment (depths, excudates, infections), and
regular wound cleaning (De Waal & Vermeulen, 2022). Interventions for foot ulcers include foot
infection prevention and ulcer healing process treatment. Ulcers can lead to amputations,
infections, disability, and hospitalization (Lazzarini et al., 2020).

3.3 The attributes or characteristics

The characteristics or attributes in the foot care concept can be seen in Table 1. The attributes
of foot care can be divided into the attributes for DM without DFU and the attributes for DM with
DFU.

Table 1. Attributes of foot care

No Literature Attributes DM with/ without DFU

1. Firdaus & Jittanoon (2021), Norman et al.  Foot screening DM without DFU
(2020), Saltar & Sahar (2020)

2. Aydin & Ertugrul (2021), Firdaus & Foot intervention DM and DFU

Jittanoon (2021), Musuuza et al. (2020),
Ousey et al. (2018), Perez-Favila et al.
(2019), Tulloch et al. (2020)

3. Abate et al. (2020), Alven et al. (2022), Foot education DM and DFU
Cassidy et al. (2021)

4. Boulton (2021), Lee et al. (2022), Olowo Foot examination DM without DFU
et al. (2022)

3.3.1 The attributes of DM without DFU
3.3.1.1 Foot care is foot screening

The first attribute of foot care is foot screening (Firdaus & Jittanoon 2021; Norman et al.
2020; Saltar & Sahar 2020). Foot screening can be done using a monofilament test, Ankle
Brachial Index (ABI), history of amputation or history of previous ulcers, and inspection of foot
deformity (Parliani & Wahyuni, 2020). Screening for diabetic foot complications is an essential
component of diabetes care because it prevents significant morbidity, loss of function, and
mortality; however, foot surveillance is frequently disregarded (Allen et al., 2021).

3.3.1.2 Foot care is foot examination

The second attribute is foot examination, which describes the self-care practice of foot care
(Lee et al., 2022; Olowo et al., 2022). Diabetic patients typically require an annual comprehensive
diabetic foot examination in order to decrease the risk of developing severe infections. However,
individuals who have experienced foot complications due to diabetes may require more frequent
comprehensive foot examinations that can be conducted by a primary care provider specializing
in foot care (Ousey et al., 2018). A study suggests that examination of the feet is needed during
foot care (Boulton, 2021).

3.3.2 The attributes of DM with DFU
3.3.2.1 Foot care is foot intervention

Foot care can be interpreted as interventions of the foot. Foot care refers to adequate care for
DFU, such as management of adequate perfusion, pressure mitigation, infection control, relieving
pressure, optimizing blood flow (Perez-Favila et al. 2019), guideline standard for preventing DFU,
wound care (Aydin & Ertugrul 2021; Chan & Lo, 2020; Musuuza et al. 2020; Ousey et al. 2018,
Tulloch et al., 2020), diabetic foot care team interventions (Firdaus & Jittanoon, 2021), treatment
for ulcer infections (Boulton 2021), management of ischemia, medical management of
comorbidities, and surgical management of DFU (Lung et al. 2020).

3.3.2.2 Foot care is _foot education

Foot care can be generalized as foot education. Poor knowledge regarding diabetic foot care
has been linked to a higher incidence of DFU among diabetes patients; alternatively,
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uncomplicated health education measures can enhance both knowledge and practice regarding
diabetes and DFU (Cassidy et al., 2021). Diabetes can be hazardous to the feet. A minor cut on the
feet can result in severe complications. Diabetes may cause nerve injury, resulting in loss of
sensation in the feet. Diabetes may also decrease blood flow to the feet, making it more difficult
to repair wounds or to fight off infections where, due to the aforementioned issues, diabetes
patients are mostly not aware of when they are wearing shoes (Adiewere et al., 2018).
Consequently, they may develop a lesion or sore (Crawford et al., 2020). This could result in an
infection or a wound that does not resolve, putting at risk for amputation (Abate et al., 2020;
Alven et al., 2022). Foot education by nurses can play an important role in this concept.

3.4 The antecedents
The antecedents of foot care are illustrated in Table 2. They include the antecedents of DM
without DFU and the antecedents of DM with DFU.

Table 2. Antecedents of foot care

No Literature Antecedents Patients
1 Alvenetal. (2022), Davila et al. High glycemic levels, the inability DM without DFU
(2018), Hasan et al. (2019), Olowo  of the pancreas to produce

et al. (2019) sufficient insulin

2 Niculescu & Grumezescu (2022), Abnormal foot skin condition DM without DFU
Pietrzak et al. (2022)

3 Sen et al. (2019), Woo & Cui Foot-related behaviors, for DM without DFU
(2023) example, wearing ill-fitting shoes

4 Sen et al. (2019), Woo & Cui Foot self-care knowledge DM with DFU
(2023), Tuglo et al. (2022)

5 Norman et al. (2020), Tuglo et al. Motivation DM with DFU
(2022), Woo & Cui (2023)

6 Kadiri (2023), Sen et al. (2019), Family and social support DM with DFU
Coffey et al. (2019), Zhu et al.
(2023)

3.4.1 The antecedents of DM without DFU
3.4.1.1 High glycemic levels

The fiber hypothesis implies that fiber lowers nutrition inflow from the colon, and the
glycemic index is especially important to chronic disorders linked with central obesity and insulin
resistance (Alven et al., 2022). There is substantial evidence of the importance of the glycemic
index in certain diseases, including diabetes, cardiovascular disease, cancer, and even weight
management (Davila et al., 2018).

3.4.1.2 The inability of the pancreas to produce sufficient insulin

Reducing insulin demand or increasing insulin sensitivity may be able to reduce the risk of
developing diabetes and after years of exposure to hyperglycemia, pancreatic cells lose function,
resulting in glucose intolerance and eventually an irreversible state of diabetes (Hasan et al.,
2019). Obesity increases insulin resistance; thus, pancreatic b-cells secrete more insulins where
after b-cell compensation, inadequate b-cell mass growth or inability to react to glucose may cause
b-cell failure and diabetes then these may result from pancreatic b-cell insulin and IGF-1 signaling
deficiencies (Olowo et al., 2022).

3.4.1.3 Abnormal foot skin condition

Foot skin lesions and abnormalities impair daily living (Pietrzak et al., 2022). Diabetes can
be caused by dermatological complications due to abnormal carbohydrate metabolism, AGEs in
soft tissues and joint ligaments, limb atherosclerosis (macroangiopathy), dermal
microangiopathy, limb and dermal neuron degeneration, and impaired immune mechanisms
(Niculescu & Grumezescu, 2022).
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3.4.1.4 Foot-related behaviors

Poor foot care habits are one of the leading causes of diabetes-related foot disorders (Sen et
al., 2019). Diabetic foot care behaviors include foot examination and sanitation (cleansing and
drying), care of toenails, rudimentary wound management, and selection of appropriate footwear
(Woo & Cui, 2023).

3.4.2 The antecedents of DM with DFU
3.4.2.1 Foot self-care knowledge

Diabetics need foot care instruction due to the rising prevalence of diabetes (Sen et al., 2019).
Diabetes patients’ awareness and understanding of foot-related hazards and effects would
improve diabetic foot care (Woo & Cui, 2023). Foot care instruction is neglected, and after a foot
ulcer or amputation, many people discover they need it, and the rise in diabetic foot ulcers
requires epidemiological research, evidence-based therapy, and patient-specific preventative
interventions (Tuglo et al., 2022).

3.4.2.2 Motivation

Diabetes patients lack the awareness to prevent DFU (Woo & Cui, 2023). Lack of motivation
to do foot care can lead to DFU, which may cause psychological harm (Norman et al., 2020).
Knowledge, practice, and motivation undermine DFU (Tuglo et al., 2022).

3.4.2.3 Family and social support

Family and social support can help diabetes patients adhere to foot care, which influences
patients’ motivations and confidence (Kadiri, 2023). The support from family and social can lead
to foot care behavior (Sen et al., 2019). Family and social function in foot care to support diabetes
patients with DFU to do wound care as scheduled and decrease the stigmatization among DFU
patients to improve their confidence to do diabetic foot care (Coffey et al., 2019; Zhu et al., 2023).

3.5 The consequences
The results of foot care consequences are improving self-efficacy, quality of life, and self-care
behaviors (Table 3).
Table 3. Consequences of foot care

No Literature Consequences

1. Goodall et al. (2020), Nonpanya et al. To improve self-efficacy
(2021)

2. Adiewere et al. (2018), Perez-Favila et al. To improve quality of life
2019), Saltar & Sahar (2020)

3. Goodall et al. (2020) To improve self-care behavior

3.5.1 Improving self-efficacy

A quasi-experimental study shows that foot care behavior can significantly improve self-
efficacy among diabetes patients (Nonpanya et al., 2021). A systematic review study (Goodall et
al., 2020) explained that four of five studies reported that the primary outcomes indicated a
substantial improvement in self-efficacy scores among participants in the education groups. Foot
care knowledge was also significantly better in intervention groups versus control groups in three
of seven studies (Goodall et al., 2020). Self-efficacy is a crucial notion within the framework of
social cognitive theory, originally formulated by Albert Bandura. Self-efficacy refers to an
individual’s confidence in their capacity to effectively execute particular tasks and anticipate
favorable outcomes (Ahmad et al., 2018).

3.5.2 Improving quality of life

Some studies showed that foot care significantly improves the quality of life among people
with diabetes and DFU (Adiewere et al., 2018; Perez-Favila et al., 2019; Saltar & Sahar, 2020).
Foot pathologies have a negative impact on the quality of life related to foot health, but foot care
can help patients improve their quality of life and prevent them from amputation and infections
(Lopez-Lopez et al., 2021).
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3.5.3 Improving self-care behavior

A previous study found that foot care can help diabetic patients improve their self-care
behavior (Goodall et al., 2020). The implementation of daily foot care habits is contingent upon
various individual and familial factors (Khatichop et al., 2022). This condition helps diabetes
persons with or without DFU improve their self-care behavior, especially foot self-care behavior.

3.6 Example cases of the concept
3.6.1 Model case

The model case provides all of the attributes for DM with DFU, such as foot intervention and
education, as explained in the conversation below.

Mr. J, who is 35 years old and overweight, has developed an ulcer as a result of his diabetes.
He is currently in a chronic disease ward, where the nurse is assisting him and monitoring
his health progress.

Nurse: How are you feeling now, Mr. J? As I promised yesterday, today I am going to assess
your left foot to check the risk of ulceration. I'll be conducting an ankle-brachial index test,
a monofilament test to assess neuropathy, examining your foot’s skin, and checking your
blood glucose levels.

Mr. J: Yes, of course. How about the treatment for my wound on the right side?

Nurse: Nurse B, who specializes in wound care, will come here at 3 p.m. She will do the
interventions for your wound using biofilms and other dressings. She will also perform
offloading, remove any dead tissues, and assess the risk of infections.

Mr. J: Oh, I see. Yesterday, she let me know how to do a screening of an ulcer in my left foot.
She told me to practice self-care, such as foot examination and controlling my food.
Nurse: Wonderful. After your ulcer heals, you have to undergo a rehabilitation process,
which includes managing DFU, doing routine exercises, and controlling peripheral
neuropathy and vasculopathy.

Mr. J: Oh, ok. I will always control my foot once it is healed. When I was first diagnosed
with diabetes, the hospital provided me with an application. They did education on self-
management among diabetes patients using this application.

Nurse: Yes, you can use it to perform foot examinations to reduce the high risk of DFU, such
as how to do foot exercises, how to control your diet, and the signs and symptoms that lead
to ulcerations that I had told you before.

3.6.2 Borderline Case
The borderline case explains partial attributes such as only having foot intervention or foot
education in DFU patients. It is illustrated in the case below.

Mr. James is 35 years old, obese, and just got a cut that got worse because of his diabetes.
He is in the hospital now. The nurse gives him medication and talks with him about how his
care is being evaluated.

Nurse: Mr. James, how are you feeling now? Do you remember the advice that you have to
follow to keep your feet safe?

Mr. James: Yes, I remember the nurse telling me yesterday about preventing ulcers on my
left foot. Yesterday, I did meditation and small exercises for my body using this diabetes
exercise video. I also wore appropriate footwear recommended by the doctor and told
nurses when I had callus to ask them to perform callus debridement.

Nurse: Good. I will check the ulcer on your right foot, and then do wound care interventions
using the appropriate dressing.

Mr. James: Yes, please. This ulcer was so painful last night, disturbing my sleep. (after the
intervention) How about the wound on my right foot?

Nurse: After performing wound care treatment, your infection is getting better. I have
changed the dressing to one that can absorb the excudates.

Mr James: Thank you for your caring.
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3.6.3 Contrary case

The contrary case explains the contrast attributes, such as amputation for the contrasting
attribute of foot intervention and recovery after surgery for the contrasting attribute of foot
examination and screening. It can be seen from the case below.

Mr. James is 35 years old, obese, and just got a cut that got worse because of his diabetes.
He is in the hospital now, where the nurse gives him his prescriptions and talks with the
doctor about how well his wounds are healing.

Nurse: How are you feeling now, Mr. James?

Mr. James: I feel good, nurse

Nurse: How is the healing process of your wound? I thought it had already healed.

Mr. James: Yeah.. Unfortunately, I had an accident. So, my foot got wounded for the second
time. Tomorrow, I have to undergo amputation because there is no proper blood supply in
my right foot.

Nurse: I am sorry to hear that. However, I will help you to recover after surgery.

Mr. James: That will help a lot. Thank you.

3.7 Hypotheses and implications

Foot care is a complex part of nursing practice that can improve the quality of life of diabetes
with DFU and without DFU. Foot care also reduces the burden of psychological and social impacts
such as stigmatization, anxiety, and negative self-esteem (Coffey et al., 2019). Many kinds of
treatment that are explained in attributes can help in preventing DFU among diabetes patients
and improving the process of wound healing among DFU patients (Everett & Mathioudakis,
2018). With the high prevalence of DFU among diabetes patients, nurses are required to be aware
that these patients will have different complex problems in physical, social, and psychological
aspects.

4. Discussion

This study aimed to clarify the concept of foot care in nursing. Surrogate terms related to
concepts, attributes, antecedents, and consequences are identified. The results showed that
diabetic patients without DFU have two attributes, including foot screening and foot examination,
while diabetic patients with DFU have two attributes, namely foot intervention and foot
education. The antecedents of patients without DFU include high glycemic levels, inability of the
pancreas to produce sufficient insulin, abnormal foot skin condition, and foot-related behaviors.
On the other hand, the antecedents of patients with DFU are foot self-care knowledge, motivation,
family and social support. This study found the attributes of foot care among DM are foot
screening, foot intervention, foot education, and foot examination. The foot care attributes in DM
with DFU are foot intervention and foot education.

The patients’ perspective of foot care is that “foot care is not important” because they believe
the important aspect of diabetes is medications (Soprovich et al., 2019). Food care can be defined
as the process of foot prevention from DFU by doing screening and education. Training programs
for nurses can be managed by organizations to improve nurses’ skills for caring for diabetes
patients with or without DFU and help them control ulcer infection (Abate et al., 2020). The
importance of foot care is to encourage diabetes patients who still have less knowledge to prevent
them from ulcers. The belief that a wound or lesion can recover normally (Zaharieva & Addala,
2022) influences diabetes patients’ practice. This misperception may affect health outcomes such
as screening, intervention, and examination. The belief derived from the statement, “A friend with
diabetes advised me to soak my foot twice daily in cold salt water. Consequently, I did it for 20—
25 days. The wound’s surface then became worse. The doctor referred me to a surgeon who would
perform surgery on it” (Aydin & Ertugrul, 2021). This case is an example of diabetes patients who
lack knowledge about foot care.

Foot care, as foot screening, is a part of foot prevention that can be used among diabetes
patients with a history of DFU or without a history of DFU. The prevention of DFU recurrence
among diabetes patients with a history of DFU is more complex than those without a history of
DFU. The nurses have to routinely prevent the foot from ulcers, such as asking the patients for
daily self-examination of the feet, checking the bath and shower temperature, wearing therapeutic
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shoes, and undergoing callus debridement by professionals should the calluses exist (Ousey et al.,
2018). In addition to providing health care for individuals, families, and communities, one of the
duties of nurses is to provide preventative care for patients, which includes screening and
management, as well as diabetes care programs (Flaubert et al., 2021). This screening can help
diabetes patients protect themselves from DFU.

Foot education involves providing knowledge to diabetes patients with or without DFU as
direct education or using some applications about foot care (Cassidy et al., 2021). The key
recommendations are education to improve patients’ awareness that leads to their foot care
practice (Tamata & Mohammadnezhad, 2023). Nurses have primary roles in providing the
appropriate health care among diabetes patients (Karaca & Durna, 2019). By promoting the
prevention of DFU and any complications of ulcers, foot education helps patients improve their
quality of life.

The foot interventions consist of assessment and treatment (Sulistyo, 2018). The intervention
is the overall foot care process since before diabetes patients had ulcers until the patients healed
and prevented them from DFU recurrence (Paton et al., 2021). The foot interventions include
assessing the signs of neuropathic and vascular problems and assessing signs of inflammation or
infection in DFU patients (Pitocco et al., 2019). The interventions for diabetes with or without
DFU are based on the results of diabetes assessment; then, they follow the guidelines based on
needs, such as dressing when nurses provide wound care among DFU patients. Patients with a
high risk of DFU require a detailed assessment for ulcer prevention, such as weekly examinations
and advice on self-care, foot care, and the use of appropriate stockings and shoes (Dhandapani et
al., 2022). The role of nurses in the examination is essential for decreasing the incidence of DFU
patients (Alven et al., 2022). Foot examination can help diabetes patients to have optimum blood
circulation to their feet. The lack of foot examination can lead to diabetes vascularization disorder
on the feet, which is one of the factors associated with ulcers.

The antecedents of diabetic patients with and without DFU are different. These differences
occur because the conditions of patients with DFU and without DFU are different. Foot care in
diabetic patients without DFU is rarely performed. There is a significant factor that influences
foot care among patients in this group, such as diabetes patients’ foot care behavior is influenced
by foot care knowledge, foot care self-efficacy, and social support (Sen et al., 2019). The diabetes
condition can lead to DFU as one of the complications. Foot care for diabetes with a high glycemic
index needs to be advised on a regular basis (Al-Owais & Shido, 2020). Abnormal foot skin
condition is one of the reasons why diabetes patients go to check their feet because this condition
can lead to wounds. Patients with abnormal foot skin conditions are advised to perform foot care
in screening, infection control, treatment of bacterial infection, and knowledge to prevent DFU
(Lertsirimunkong et al., 2019). The antecedents of foot care among diabetes with DFU can be the
effects of the ulcer itself. DFU patients should do foot care in terms of foot management. Patients
with DFU will go to the wound clinical settings when they have foot self-care knowledge and follow
the foot care schedule. An integrative study shows that foot care knowledge is a predictor that
relates to foot care behaviors among DFU patients (Woo & Cui, 2023). Motivation is something
that comes from within the patients. Patients who have the motivation to do foot care will come
to the clinics to do their wound care. The lack of motivation, family, and social support will
influence the perspective of foot care, leading to foot care behaviors among DFU patients (Woo &
Cui, 2023).

The consequences of foot care among diabetes with and without DFU are, first, improving
self-efficacy among diabetic patients with or without DFU. When the patients have abilities to do
foot care, such as daily inspection, cutting nails carefully, keeping feet dry, and others, these
abilities can develop their self-efficacy as the basic or fundamental concept in social cognitive
theory developed by Bandura (Seyyedrasooli et al., 2015). Second, patients living with diabetes
with or without DFU performing foot care can improve their quality of life. DFU patients who
have already been cured of DFU will have more confidence and further decrease their economic
burdens for wound care. In diabetic patients without DFU, foot care helps prevent DFU, which
will also improve their quality of life. Foot care management is the key to decreasing the mortality
and morbidity of DFU patients (Khunkaew et al., 2019). Foot care guided by health care
professionals leads patients to have good self-care behaviors through professionals’ promotion.
Diabetic patients without DFU who have poor knowledge are likely to have poor foot care
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behaviors, which are influenced by family support, level of education, and knowledge of programs
to reduce diabetes distress (Sari et al., 2020).

5. Implication and limitation

The implications of this study suggest that the findings can be used to develop assessment
tools for foot care among diabetic patients with or without DFU. This study can also help nurses
arrange foot education and examination models to comprehensively support foot care
management. However, it is important to acknowledge this study’s limitations. The researchers
had not yet looked into the qualitative assumptions in the nursing field, such as nurses’ and health
care providers’ perspectives and their beliefs regarding foot care. This study had not explored the
details yet of each attribute in this concept.

6. Conclusion

This findings of this study demonstrate that the foot care process is complex, and individuals
with diabetes who do not have a history of DFU should take preventive measures to avoid
developing DFU. On the other hand, patients who do not have DFU after getting an ulcer should
be prevented from having DFU recurrences. The concept of foot care explains that patient with or
without DFU have to get foot screening, foot intervention, foot education, and foot examination
to decrease the number of complications and improve their self-efficacy, self-care behavior, and
quality of life. This study recommends future studies to explain more about the concept of each
attribute. This study can also be extended by incorporating additional studies from databases and
expanding it into scoping reviews or other research methodologies. For the clinical setting, the
foot care concept can be proposed as a guideline for assessing foot care from foot screening to
intervention. This foot care concept can help nurses and health care providers develop tools to
promote foot care among diabetic patients with or without DFU.
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