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Abstract
Introduction: Concept map is used as a teaching strategy, where nursing uses
this method often to learn more effectively and to be able to apply knowledge
when working with diabetic patients. Objective: The aim of this review is to
examine all the published articles related to the effectiveness of concept mapping as an educational nursing intervention strategy to handle diabetic foot
from 2010-2019. Methodology: Integrative review design in reviewing pertaining literature. Key words related to research were used, database obtained
from Cochrane library, MEDLINE, PubMed, Science Direct, Cumulative Index Nursing and Allied Health Literature (CINAHL), ProQuest and Ovid databases were searched, covering the period 2010 to 2019. Other Studies were
included if they were related to the effectiveness of concept mapping as an
educational nursing intervention strategy to handle diabetic foot. Results:
Reveled that concept mapping is a very crucial education tool for both nurses
and patients. It is used by nurses to teach diabetic patients how to prevent
diabetic foot ulcer, as well as to understand how to organize information and
understand the facts. Conclusion: This review confirmed that there are
growing confirming literatures about the application of concept maps as an
effective nursing strategy. It that can be used by nurses and other health care
professionals, to maintain healthy feet and prevent further complications
such as bruises, cuts and sores.
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1. Introduction
Diabetes mellitus is well-defined as a disorder of carbohydrates metabolism categorized by inadequate production of insulin by body thereby creating an improper maintenance level of glucose in the blood sugar [1]. It is a chronic disease
which can result from inheritance or acquire a deficiency relating to insulin
production by the pancreas or even disturbances in the production of insulin
making it inefficient. Having a deficiency in insulin production may end in a
high concentration of glucose in the blood and hence damaging many body tissues more so the nerves and blood vessels [1].
Diabetes mellitus has two forms, type 1 diabetes and type 2 diabetes which is
caused by different factors, with type 2 diabetes being the most common one in
the world. With the two types of diabetes being associated with insulin presence or lack of, type 2 diabetes can also be caused by one having certain genes
mutations. Research conducted has shown that millions of people in the world
suffer from diabetes such as Saudi Arabia being reported among the top ten
countries that have the highest number of patients with diabetes [2]. From researches done on available literature, most people suffering from diabetes in
Saudi Arabia are male, those who are living in urban areas suffer more from
diabetes than those living in rural areas. Whish confirms that diabetes is
spreading across Saudi Arabia fast and more and more people are suffering
from diabetes [3].
Concept maps are diagrams that represent the relationships between different variables. Concept mapping in health education is an important part of the
management of diabetic foot care. This education tool ensures that nurses are
well prepared and equipped when working with patients with diabetes type 2.
This resulted in better patient care and improved the overall efficiency of the
nurses [4].

2. Methods of the Review
This review is aimed to examine the effectiveness of concept mapping as an
educational nursing intervention strategy to handle diabetic foot. It incorporates
two-steps search strategies to identify published and unpublished studies. The
first step involved an extensive search in different databases which are: Cochrane
library, MEDLINE, PubMed, Science Direct, Cumulative Index Nursing and Allied Health Literature (CINAHL), ProQuest and Ovid. The period 2010-2019
was specifically selected to include all potential studies. The choice of this period
of time was mainly to detect significant studies published in given years. The
second step included a manual or hand-search of the reference lists and bibliographies of all studies highlighted as part of step one.

2.1. Inclusion and Exclusion Criteria
The inclusion criteria comprised the studies that address diabetic foot care aspects such as prevention, treatment, management, diabetic foot care, concept
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mapping, self-efficacy behavior, type 2 diabetic, and health education tools.,
published between 2010-2019 and in English language. While the exclusion criteria for this review included all studies that include foot care among type 1 diabetes patients and articles that were not peer-reviewed.

2.2. Search Terms
The search started by dividing the review aims into two themes to facilitate an
easier and more importantly a more accurate search process. Thus, the definitive
search terms used in this study were:
1) The first theme is self-efficacy behavior prevention and management of
diabetic foot care including six sub-themes of: Diabetic Mellitus; type 2 diabetes, diabetic foot, early detection of diabetic foot ulceration and self-efficacy
behavior.
2) The Second theme is Concept mapping in health education including three
sub-themes of: health education tool, foot care, concept map prevention and
management of diabetic foot care. To illustrate how these terms were used, the
search commenced with each keyword, and was further developed by grouping
and combining terms together by using Boolean operators to broaden or narrow the combined key words or phrases by using AND and OR across all databases.

2.3. Literature Search Results
The total number of the identified literature was screened in accordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis)
four-phase flow diagram. PRISMA explained in Figure 1. The initiative search
was conducted founding 2430 hits. The search was narrowed to 1737 articles according to the inclusion and exclusion criteria were established.870 articles were
eliminated due to duplicated studies. The abstract was screened also for the relevancy of the search and 123 were excluded. The articles were narrowed to 60
when assessing full-text articles for eligibility. Both published and non-published
articles of descriptive longitudinal retrospective study, experimental study, observational study, cohort studies, case study, and literature reviewed study were
included in the search.

2.4. Synthesis of Evidence
The synthesis involved a wide variety of studies based on different aspects of
concept mapping related to diabetic foot. Each study included was reviewed individually by comparing each paper’s aims and/or objectives, study design and
analysis methods, conclusion of the study findings and implications for practice.
This process helped to highlight common themes emerging across the studies
and identify what the studies shared in common and what differences could be
isolated from them. Figure 1 illustrates the PRISMA flow diagram to show the
selection process of the included studies.
DOI: 10.4236/ojn.2020.102009
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Figure 1. PRISMA of the Study. From: “Moher D, Liberati A, Tetzlaff J, Altman DG, the
PRISMA Group (2009)”. Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097.
doi:10.1371/journal.pmed1000097.

2.5. Results
2.5.1. Theme 1: Self-Efficacy Behaviour Prevention and Management of
Diabetic Foot Care
1) Sub-Theme 1: Diabetes Mellitus
Diabetes mellitus is primarily categorized by hyperglycemia owing to imbalances in the secretion of insulin. Hyperglycemia is linked to dysfunction and
long-term damage to numerous body organs such as kidneys, blood vessels, eyes,
heart, and nerves. Diabetes is currently on the rise worldwide and is connected
to the high morbidity and mortality rates [5]. Diabetes mellitus occurs in two
main types: type 1, and type 2 although there is a third diabetes type known as
gestation diabetes though not universal [5].
The diagnostic threshold for the fasting plasma glucose for diabetes has been
reduced to 7.0 mmol/l (126 mg/dl), while studies have introduced the impaired
fasting glucose (fasting plasma glucose 6.1 - 6.9 mmol/l [110 - 125 mg/dl]) as a
DOI: 10.4236/ojn.2020.102009
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new type of intermediary glucose metabolism. These changes reveal that the ancient fasting minimum did not compare the 2-h (post load) threshold well and
that both the micro-29 and the macrovascular disease manifest at comparatively
reduced levels of the fasting glucose than it was previously thought. Besides,
Impaired Glucose Tolerance (IGT) was a separate class in the past but is now
classified as a specific level in the natural history of abnormal metabolism of
carbohydrate. Furthermore, IGT is braced with impaired fasting glucose (6.1 7.0 mmol/l [110 - 126 mg/dl]) [6].
2) Sub-Theme 2: Type 2 diabetes
Type 2 diabetes is a long-term disease which causes an impact in the way bodies
to handle glucose and sugar present in the blood. Many individuals with type 2
diabetes might be faced with the condition of pre-diabetes [7]. Pre-diabetes is a
condition associated with an abnormality in the glucose level, though not high
enough to be referred to as diabetes. Individuals with type 2 diabetes usually secrete insulin, but their cells have limited use or do not use it as required. This is
traditionally known as insulin confrontation [7].
Type 2 diabetes is related to inadequate insulin or the insulin produced does
not function properly. Most people are identified with type 2 diabetes and are
common to the aged above 40 as well as overweight individuals. Mainly controlled by following a low sugar balanced diet, weight loss and perspective exercises [8].
At first, the pancreas secrets more insulin to try to get glucose into the cells.
However, eventually it cannot keep up, and the sugar builds up in once blood
instead. Some of the factors which lead to type 2 diabetes include the following
[9]. Genes- the gene formation in DNA can affect the way one’s body secretes
insulin, excess weight overweight can cause insulin resistance [9].
Type two diabetes affects mostly kids and those who are obese. Metabolic
Syndrome refers to patients with insulin resistance, who suffers from a condition
of high blood glucose, more fat around waist line, high blood pressure, triglycerides and high amounts of cholesterol, a lot of Glucose from the liver in the
event of low blood sugar, liver secretes and sends glucose [7]. During eating the
level of blood sugar rises steadily causing the liver to slow down thereby storing
glucose. In diabetic people, the liver does not stop and keep on producing more
sugar [7].
Insulin resistance is a significant contributor to the pathophysiological pattern
of the development of type 2 diabetes. Evidence of this provided by the longitudinal and cross-sectional inquisitions showing that insulin resistance occurs 10 20 years before the disease manifestation and that it best predicts whether or not
a person will have diabetes at one time. Furthermore, insulin resistance affects
the progressive dysfunction of beta cells of type 2 diabetes by placing more requirements on the β-cell to perpetuate hypersecretion of insulin. The exact insulin resistance mechanism(s) that render the β-cells dysfunctional remain(s) unknown, but some researchers hypothesize that the root of insulin resistance is
DOI: 10.4236/ojn.2020.102009

147

Open Journal of Nursing

R. M. AL Johani, E. Al Nagshabandi

also directly to blame for the β-cell abnormality (i.e., lipotoxicity), [1].
3) Sub-Theme 3: Diabetes Mellitus complication.
The complications of Diabetes Mellitus are categorized into macrovascular
and microvascular. Microvascular complications consist of Nephropathy, Retinopathy, and Neuropathy, [9]. On the other hand, Macrovascular complications
comprise peripheral arterial diseases, stroke, and coronary artery disease. Diabetes leads to acute complications associated with the rise of hyperglycemic
crises, termed as one of the long-term progressive complications of diabetes and
has been linked to devastating and life-threatening across many diabetic patients
[9].
Foot complication among many patients who have Type 2 diabetes has caused
high mortality rate and morbidity. Consequently, the pandemic has attracted
high cost and health care utilization. Among the diabetic population, patients
who have peripheral neuropathy, as well as peripheral arterial disease (PAD), are
at the high exposure of foot ulceration as well as infection and other infection
leading to a reduced amputation. Over the past years, the rates of amputation
have gone low; they remain high as compare to persons who are non-diabetic
[10].
4) Sub-Theme 4: Diabetic Foot.
Diabetic foot is a deep sore which is on foot. It can also appear in a shallow
red crater which is on the upper surface skin. Diabetic patients, as well as those
with a less developed circulation, are at high chances of developing foot ulcers.
Foot ulcers are as a result of diabetic neuropathy or any other vascular disease
[11]. Diabetic people who have any common foot problem can lead to other serious infections, and therefore foot care is critical. It is not easy to heal a foot
ulcer diabetic people are very allergic to even a small ulcer. If an infection is manifested and it is not treated immediately, it can develop to any of the following:
gangrene, it is an area of dead tissue which is as a result of little blood flow. An
abscess, cellulitis, an infection which spreads to the skin and the underlying fat, a
bone infection known as osteomyelitis. Most of the severe infections among diabetic people on some parts such as the toe, foot or lower are a start of foot ulcers [12].
5) Sub-Theme 5: Early detection of diabetic foot ulceration.
Before highlighting the early signs of diabetic foot ulcerations, it is crucial to
mention some of the pathophysiological changes that usually arise from the
functionality changes occurring due to injuries. The two main pathophysiological changes occurring in diabetes are atherosclerosis and peripheral neuropathy
[13]. Essentially, diabetic foot ulceration usually happens when there is an injury
to nerve damage, a condition referred to as neuropathy. Furthermore, individuals diagnosed with diabetes are more predisposed to develop atherosclerosis
whereby the arteriolar hyalinosis thicken. Consequently, this reduces the
amount of blood circulation to the parts of the body that are injured there by
disturbing the body’s healing process [13].
DOI: 10.4236/ojn.2020.102009
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Treatment of diabetic foot is complicated and debilitating to treat. Tissue debridement is considered as part of standard care; debridement is regarded as the
most effective treatment option for diabetic foot care. Debridement allows for
the removal of callus, necrotic tissue, as well as the elimination of bacterial biofilms [14]. Depending on the severity of the diabetic foot ulceration, which can
also be assessed through concept mapping, there are different types of debridement techniques [14].
As a management technique, the hydrogel dressing was the most suitable
management technique for patients suffering from diabetes foot ulcer. Also
more effective in improving the healing process of superficial diabetic foot ulcers
as compared to foams which were found to be effective in healing deep foot ulcers. Hence, providers may classify this information during concept mapping and
as such, educate the patient on the most effective dressing approach that can be
used depending on the depth of the foot ulcerations [1].
Other than hydrogel dressing, there were also different types of dressing used
for patients with diabetic foot ulcers. One, hydrocolloid dressings used for
wounds that have light draining’s [1]. This is the second most used type of
dressing after hydrogel. They are absorbent and can be left on the wound for
several days. Second, alginate dressing that is used for injuries that have a lot of
drainage and those that are in the severe and advanced stages. They are absorbent and also bacteriostatic and usually need to be wet before removing them
from the wound. Third, collagen dressing used for ulcers that have spread and
cover a large area of the foot [1].
Prevention is a core component in reducing the prevalence rate of diabetes
foot ulceration among patients and as such, it is considered an integral part of
diabetes foot care practice. [15] affirmed that it is paramount for not only health
care providers but also diabetic patients to have the requisite knowledge on some
of the pathophysiology and the predisposing risk factors of diabetic foot ulcerations. Therefore self-regulation is imperative.
6) Sub-Theme 6: Self -efficacy and Behavior.
Self-efficacy also defined as confidence is the positive self-belief in all chances
to complete a given task and produce favorable outcomes. Self-efficacy is a virtual worth of having as it plays vital roles in our lives [16]. Behaviors can be defined set of how a person acts or speaks. It is a repetition of individual acts of
talking as well as engaging in any activity [16].
Self-efficacy and behaviors are significant factors in self-care for people who
have diabetes condition. Self-efficacy and diabetes management are directly related in that one has to set focus in glycemic control. Diabetes is one of the prevalent diseases in the world. There are different uncontrollable factors which
need to be monitored in self-caring of diabetes for managing and preventing
early and late effects of the disorders [17].
2.5.2. Theme 2 Concept Mapping in Health Education
1) Sub-Theme 1: Health education tool
DOI: 10.4236/ojn.2020.102009
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A concept map is useful as a tool for presenting evidence-based treatment and
management strategies for patients that have developed foot problem [18].
Concept maps were derived from David Ausubel’s theory, the critical learning
theory which states that knowledge should be significantly relevant, understood,
and well-integrated rather than developed arbitrarily and based on exclusive
memorization [18].
For instance, some of the early clinical signs and symptoms that are always
contained in concepts that can be used in the early detection of the disease include the increase of pain in a localized area of the extremities. The presence of
erythema or rather the abnormal darkening of the ethnic skin, the presence of
edema, the presence of purulent and sanguineous exudates can also be an early
detection sign [19]. Subsequently, health care providers and nurses may use
these clinical symptoms contained in concept maps to evaluate the subjective
experience of pain depending on the response offered by the patient. For instance, if the patient responds that he has developed pain in recent months, this
may be indicative of the early onset of foot ulcerations [19].
The use of concept mapping is considered the most effective strategy in highlighting both the pathophysiology and the risk factors of diabetes foot ulceration. Concept mapping allows both providers and patients to capture some of
the contributing factors of diabetes foot ulcerations such as deformity, minor
trauma, peripheral artery diseases, and deformity [20]. Other additional factors
that contribute to the development of diabetic foot ulceration include factors
such as age advancement as well as comorbidities such as heart failure and
end-stage renal disease. Subsequently, providers and patients can be able to
adequately gauge whether or not they are at risk of developing the condition
[20].
2) Sub-Theme 2 concept map prevention and management of diabetic
foot car
Concept maps are also useful in highlighting some of the preventive strategies
that diabetic patients can utilize to cushion themselves against the risk of developing diabetic foot ulcerations. [21] asserts that broad concepts map highlight
preventive measures that enlighten patients such as nail and skin care, blood
pressure control, and lifestyle modification. For instance, in nail and skin care,
concepts maps offer standard guidelines that inculcate patients the different
ways that they can be able to maintain the integrity of their skin [18].
Foot care is a significant activity more so to diabetes patients. Problems emanating from foot are a common complication involved in this condition. Feet
can be affected in some ways, when blood supply is not enough, leading to poor
healing. Nerve damage in the feet can also lead to a loss of feeling. When a diabetic patient suffers from nerve loss will be unable to realize blisters or cuts,
which may develop later to ulcers [22]. The plague of food problems can, however, be avoided by taking care of one’s feet and taking immediate action if a
problem is noted. Consequently, feet can be checked at least once annually by a
DOI: 10.4236/ojn.2020.102009
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podiatrist to detect feet problems early in advance before the problem gets out of
hand [22].
In an attempt to reduce the number of people affected by diabetic foot, it is
essential to implement acts that revolve around self-efficacy. Such actions are
cost-effective as they do not require patients to make frequent visits to the
physician. Diabetic foot care is enhanced through the use of concept maps.
Concept maps have previously been used in conducting clinical education.
Traditional education models focus on the disease instead of patient healthcare
[15]. However, concept mapping considers patient healthcare as the primary aspect since it acknowledges that knowledge shaped by society and grows in a
spiral [15].
The nursing rule calls for critical thinking according to [23] the importance of
critical thinking has increased massively over the last ten decades while nursing
educators have been emphasized to incorporate teaching skills which call for
critical thinking among nursing students. [24], reported that the using of concept plotting in clinical learning of events and activities had been attributed to
the improvement of critical thinking and also in motivating students to observe
a patient, organize and prepare complex information expansively. Also, concept
mapping enables nursing students in making a consent decision before partaking an empirical evaluation [24].
Concept map is used as a teaching strategy, where nursing schools use this
method often for nursing students to learn more effectively and to be able to apply knowledge when working with diabetic patients. The analysis and examination required when treating a patient is the primary reason why nurses use the
concept map because it helps them organize their ideas and information effectively and relate it with the different patients with different levels of diabetic foot
ulcer. A concept map is primarily a tool for educating nurses on how to work in
teams, how to analyze symptoms and how to treat patients accordingly.

2.6. Gap in the Literature
While searching electronic databases, the researcher was unable to find any published research effect of concept map as an educational intervention on diabetic
foot among diabetic patients in KSA. Moreover only few studies in international
level highlighted the application of concept map on diabetic patients. Consequently, this study will add information that fills existing research gaps, national
and international, and will contribute to the development of competent evidence
on the use of concept map as a diabetic foot care educational intervention for
type 2 diabetic patients. Nursing intervention plays a cyclic part in clinical practice. The value of introducing this new method relies on encouraging patients
with diabetes to participate in concept mapping as a method of foot care, and
also will encourage health care provider to apply the concept map in any other
type of patient’s care and utilize it towards achieving the landmark goal of foot
care.
DOI: 10.4236/ojn.2020.102009
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2.7. Conclusion
This review confirmed that there are a growing confirming literature about the
application of concept maps as an effective nursing strategy that can be used by
nurses and other health care professionals, in maintaing healthy feet and preventing further complications such as bruises, cuts and sores. Through concept
mapping, there is a creation of awareness that can be used to promote effective
care practices; the concept mapping that achieves in health education is an important part of the management of diabetic foot care. This education tool ensures that nurses are well prepared and equipped when working with patients
with diabetes type 2.
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