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Abstract: Introduction: Diabetic foot is the infection, ulceration or destruction of the deep tissues of
the foot in patients with diabetes mellitus. This pathology occurs when there are high levels of glucose
in the blood, as well as other factors such as high blood pressure and hypercholesterolemia. These
factors cause damage to the vessels and nerves, producing medium and long-term complications.
This is a health problem that affects diabetic patients throughout their lives. Objective: To know the
different techniques and strategies that allow to carry out an appropriate management of the diabetic
foot. Methodology: A narrative review was carried out between November 2021 and July 2022 in the
different databases of Pubmed (Medline), Scielo, Scopus and Web of Science (WOS), with a search
string that combined the keywords derived from thesauri, namely Descriptors of Health Sciences
(DeCS) and Medical Subject Headings (MeSH), combined with the Boolean operators “AND”, “NOT”
and “NOT”. Results: After applying the article selection criteria and evaluating the quality of the
methodology, a total of 22 articles were obtained. The results affirm the existence of promising
therapies for the treatment of diabetic foot ulcers such as negative-pressure therapy and hyperbaric
oxygen therapy. It is highlighted that the use of therapeutic footwear and health education are
deficient aspects that must be reinforced. Conclusions: After comparing the different articles, it
was possible to determine that negative-pressure therapy and hyperbaric oxygen therapy should
be promoted as they are suitable for the treatment of diabetic foot ulcers. In addition, therapeutic
footwear is a baseline in the diabetic foot approach. On the other hand, it is necessary to reinforce
interdisciplinary work in this area and health education for patients suffering from this disease.

Keywords: negative-pressure therapy; surgical wound; surgical wound infection; nursing;
pressure ulcers; diabetic foot; dehiscence

1. Introduction

Diabetic foot is known as the set of syndromes in which neuropathy, ischemia and
infection cause tissue alterations or ulcers secondary to microtrauma. When talking about
diabetic foot, we refer to a foot that has wounds or ulcers, typical of a person with diabetes.
It arises from a dysfunction of the peripheral nerves in this type of patient [1].

Diabetic foot harms diabetic patients throughout their lives and is an important
complication that worsens the patient’s clinical condition, in addition to reducing their
quality of life and producing a great socioeconomic impact. The existing probabilities of
amputation of a limb in diabetic patients are high [2].

For this reason, early diagnosis of this pathology is crucial, as is the identification and
management of foot ulcers. In this way, morbidity, long hospital stays and amputations
could be reduced. It must be approached from a multidisciplinary point of view as it is a
health problem with a high prevalence and associated complications. It requires the involve-
ment of various professions such as nursing, orthopedics, podiatry and medicine [1,2].
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Diabetes mellitus (DM) is a set of metabolic disorders characterized by hyperglycemia,
insufficient insulin secretion or excessive glucagon secretion. It is a non-communicable
chronic disease of multifactorial origins. This pathology is the cause of the greatest disability
and mortality in adults [2,3].

We can talk about two types of diabetes. Type 1 diabetes is characterized by an
autoimmune disorder in which there is destruction of the beta cells of the pancreas, whereas
in type 2 diabetes, there is a problem in the regulation of glucose due to the dysfunction of
the beta cells of the pancreas and insulin resistance [2,3].

DM has intensified in recent decades, thus causing a global epidemic. Therefore, it has
become one of the most frequent and serious medical conditions to face [2,3].

Unfortunately, a large percentage of diabetic patients will end up suffering from chronic
complications of DM: retinopathy, nephropathy, peripheral neuropathy and atherosclerotic
vascular disease. Among these complications is the diabetic foot, with a percentage of
15%. It is a serious complication of diabetes, which worsens the patient’s clinical condition,
reduces their quality of life and generates a high socioeconomic impact [2,3].

Diabetic foot is defined as the infection, ulceration or destruction of the deep tissues of
the foot, located in the lower extremities and related to neuropathy or peripheral arterial
disease. Foot complications are the most costly and serious of DM; on the other hand, they
involve more hospitalizations than any other complication [3].

A foot at risk is one that meets certain risk factors such as foot deformity, peripheral
artery disease, anterior ulceration and amputation. These individuals are at increased risk.
Other risk factors are male gender, diabetes for more than 10 years, advanced age of patients,
high body mass index and other comorbidities such as retinopathy, diabetic peripheral
neuropathy, peripheral vascular disease, glycosylated hemoglobin levels (HbA1C), high
plantar pressure, heart failure, infections and inadequate foot self-care habits [2,3].

1.1. Epidemiology

The prevalence of diabetic foot varies according to age, gender and place of origin. In
the diabetic population, the prevalence of foot ulcers is 4–10%. It is more common in older
patients. Around 15% of diabetics will suffer from foot ulcers, and up to 85% of patients
with ulcers will end up facing amputation [1,2].

The risk of developing a diabetic foot ulcer (DFU) and amputation increases with age
and the duration of diabetes [1,2].

Among the most important risk factors for ulceration are diabetic neuropathy, periph-
eral arterial disease and foot trauma. Those people who manifest these factors must follow
a medical control [1,4].

1.2. Clinic

Foot infections involve the most common soft tissue infection in the diabetic foot,
which can cause osteomyelitis, amputation or death [1–3].

Among the clinical manifestations are ulcers, arthropathic foot or Charcot arthropathy, dig-
ital necrosis, cellulitis and lymphangitis, necrotizing soft-tissue infection and osteomyelitis [1,2].

1.3. Classification

There are several classification systems for diabetic foot. The best known systems are
the Meggitt–Wagner classification, composed of six categories, and the University of Texas
classification, which is the first type of two-dimensional classification. Similarly, there are
other classifications such as the foot infection classification system (WIfI), in saving the
extremity of the diabetic foot, or the PEDIS classification that analyzes the five parameters
of irrigation, extension, depth, infection and sensitivity [2,5].

1.4. Diagnosis

When faced with a diabetic patient, the main thing is to assess the skin, since it is an
indication of the existence of an ulcer or signs of infection. The examination consists of the
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inspection of the foot, appreciating its appearance, temperature, coloration, hyperkeratosis
and joint deformities [1,2].

Diabetic people have atrophic and hairless skin as well as brittle nails that are prone
to subungual hematomas. The skin and soft tissues of the sole of the foot have the char-
acteristic of viscoelasticity. As a result of hyperglycemia, these skin tissues harden and
progressively lose these properties, thus provoking a predisposition to hyperkeratosis in
pressure areas, which can generate ulcers [1,2].

1.5. Prevention

The prevention of diabetic foot can be carried out through five basic elements: identifi-
cation of the foot at risk; regular inspection and examination; patient, family and health-care
provider education; use of adequate footwear; and treatment of pre-ulcerative signs [2,5].

1.6. Treatment

Antibiotic treatment alone is not enough to eliminate the infectious process. Key
to the treatment of diabetic foot ulcers are wound debridement, infection management,
revascularization procedures and ulcer offloading. There are also a few complementary
therapies that have had positive results such as hyperbaric oxygen therapy, the use of
advanced wound-healing products and negative-pressure wound therapy (TPWT) [2,5].

The objective of this study is to demonstrate and update the management of diabetic
foot in patients older than 65 years. In the same way, it is pursued to analyze the knowledge
in health education and self-care practices as objectives towards the patient. We also want to
analyze TPWT and hyperbaric oxygen therapy (HBOT) for the treatment of DFUs, together
with the benefits of therapeutic footwear in diabetic foot.

2. Materials and Methods

The preparation of this work was carried out through a systematic bibliographic
review of the articles found by searching the following databases: Medline/Pubmed, WOS,
Scielo, Scopus and Google Scholar. To find the best possible scientific evidence, a series of
inclusion and exclusion criteria were applied.

The keywords for this review are: Diabetic foot, Pressure ulcer, Aged, Diabetes melli-
tus, Feet diabetic, foot ulcer diabetic, Bed sore, Pressure sore, Elderly and Glucose intoler-
ance. To carry out the bibliographic search, different keywords in English were used, such
as: “Diabetic foot”, “Pressure ulcer”, “Aged”, “Diabetes mellitus”, “Feet diabetic”, “foot
ulcer diabetic”, “Bed sore” “Pressure sore”, “Elderly” and “Glucose intolerance”. These
have been validated by the DeCS and MeSH. Once selected, the corresponding Boolean
operators were used: AND/OR, as well as the necessary parentheses and quotation marks.
The final search string is as follows: (Feet diabetic OR Foot ulcer diabetic) AND (Bedsore OR
Pressure sore) AND (Aged OR Elderly) AND (Diabetes mellitus OR Glucose intolerance).
The criteria that were taken into account for the selection of the relevant studies were the
following. Inclusion criteria: the period between 2015 and 2022; article type: article review
and article research; field: medicine; English language; age: 65 years or older; and studies
that provided scientific evidence justified by the level of indexing of articles in journals
according to the latest certainties. Exclusion criteria: articles prior to 2015; language: not
English; studies in which the population constituted minors; studies that did not provide
scientific evidence justified by the level of indexing of articles in journals according to the
latest certainties.

For the methodological evaluation of the individual studies and the detection of
possible biases, the evaluation was carried out using the PEDro evaluation scale. This scale
consists of 11 items, providing one point for each element that is fulfilled. The articles that
obtained a score of 9–10 points have an excellent quality, those between 6 and 8 points have
a good quality, those that obtained 4–5 points have an intermediate quality and, finally,
those articles that obtained less than 4 points have a poor methodological quality article
(Table A1) [6].



Appl. Sci. 2022, 12, 10279 4 of 13

The Scottish Intercollegiate Guidelines Network classification was used in the data
analysis and assessment of the levels of evidence, which focused on the quantitative
analysis of systematic reviews and the reduction of systematic error. Although it took into
account the quality of the methodology, it did not assess the scientific or technological
reality of the recommendations (Table A2) [7].

3. Results

The research question was constructed following the PICO format (population/patient,
intervention, comparator and outcomes/outcomes). Detailed as P (population): people
older than 65 years with diabetes mellitus; I (intervention): techniques to prevent diabetic
foot; C (comparison): not applicable; O (results): achieve the greatest possible evidence
available. (Scheme 1).
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Scheme 1. Flow diagram.

Below is a table that shows the search strategy used to select the 22 articles selected
from the 5 databases, following the criteria of identified studies, duplicate studies, title,
abstract, full text and valid studies of a definitive nature (Table 1). The total number of
valid articles is summarized in Table A3.

Table 1. Databases consulted.

Item Criteria Medline/Pubmed Google Scholar WOS Scielo Scopus Total

Identified 232 88 287 11 200 818
Duplicates 3 3 2 4 1 150

Title 25 6 16 42 3 92

Abstract 22 6 14 37 3 82
Text complete 13 6 9 16 3 47

Valid 5 4 7 11 3 22
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In the studies by Fosuhemaa, Alshammari, Liu, Sari, Ramírez and Sigaud, it is shown in
reference to the educational level that 117 patients have not received education, 62 patients
attended basic education and 813 had primary education [8–14]. In the study by Alshmmari,
Liu, Sari, Brilhante, Ramirez and Sigaud, it was observed that 281 people had a good level
of knowledge, 127 people had a moderate level, 258 people had a poor level and 77 people
had a low level [9–14]. In the study by Alshmmari, Liu, Sari and Ramirez, it was shown that
29 people have good foot care, 377 people had poor foot care and 4 people had inadequate
foot care [9–11,13]. In the study by Alshammari, Liu, Sari and Brilhante, it was observed in
relation to self-care practices that 154 of the participants performed a foot exam, 112 people
applied cream, 147 people had dry feet and 119 users reported walking barefoot [9–12].

To assess the magnitude of self-care practices, the criteria used were diet, physical
exercise, adherence to medication, self-monitoring of blood glucose and foot care. In
Gebre’s article, it was observed that 10.3% of users had blood insulin control, 59.5% had
poor glycemic control and 15.1% had adequate glucose-control practices. In addition,
67.1% of the patients had little knowledge about diabetes. Regarding food, 69.4% had
a dietary plan. In the exercise, 63.5% of the patients presented adequate management,
and 82.9% of users complied with proper foot care. On the other hand, 60.7% of users
showed good self-care. Regarding medication, 22.6% of users were taking metformin,
63.1% were using insulin, 4% were using insulin plus metformin and 8.3% were using
metformin plus enclamide [15]. In the article by Ehab, a positive attitude towards diabetes
self-management practices was observed, with 20% self-monitoring their blood glucose
levels. Their understanding of the importance of foot care and diabetes management was
poor. A total of 20% of the patients acknowledged having a healthy diet, and 24% practiced
physical exercise. Moreover, 56% of patients took medications, 36% used insulin alone, 36%
took oral antidiabetic drugs and 28% used insulin plus metformin. Most adhered well to
medications. Only 16% performed foot-care practices [16]. In the article by Dagmawitn, in
general, the participants did not control their blood glucose levels on a regular basis, and
those who had a glucometer at home reported measuring their sugar once every 4–6 weeks.
There was an irregularity in sugar control; they stated that the lack of information and
knowledge about the diet was one of the causes of their lack of compliance. In reference
to exercise, most admitted not practicing physical exercise on a regular basis. In general,
they claimed to comply more with the indications related to medications before other
practices. Foot self-care was largely underrecognized [17]. In the article by Mohandas, it
was observed that 92.3% had not tested their blood sugar in the last week, 3% measured
their blood sugar for three days and 4.7% measured their blood sugar for one or two days.
Moreover, 25% did not practice a diet, 39.3% did not practice physical activity even once
day and 80.4% had not performed foot care on a single day in the last week [18].

In the study by Jira, after 10 sessions, a significant reduction in the lesion surface with
complete healing was observed. After completing 20 sessions, healing was obtained in
70% of the patients, while 25% suffered amputations due to the extension of tissue necrosis
and bone infection due to poor vascular status and significant metabolic alteration [19]. In
the article by Vinkel, 53% of the patients received 30 sessions, of which 24% were referred
more than once for the treatment of a diabetic foot ulcer, which indicates that the sessions
were temporarily separated by two or more THOB cycles. A total of 40% complied with the
treatment protocol. The median survival was 4.6 years, and the cumulative mortality was 1
and 5 years (14.2%) [20]. In the study by Chen-Yu, wounds treated with THOB and routine
care after 10 sessions showed signs of healing. Within 20 sessions, the state of the wounds
began to show clear improvements. Two weeks after therapy, they improved even more.
Wounds treated with only routine care showed little change and early deterioration [21]. In
the article by C. W. Chau, a clinical case of a patient with DFU with HBOT is presented.
Following this therapy, the wound healed completely 2 months after starting therapy [22].
In these three studies, it was observed that 100 of the patients had arterial hypertension,
47 patients had cerebrovascular disease, 69 nephropathy and 55 others.
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In the Borys study, patients with DM2 were treated with TPWT. In the TPWT group
(those with noninfected neuropathic ulcers of area > 1 cm2 on one foot), the duration of
the wound was 21.1 ± 24.7 weeks, and in the comparison group (those with ulcers of area
≤ 1 cm2 or Bilateral SLE) it was 14.4 ± 14.3 weeks. Regarding the wound area, the TPWT
group was 15.7 ± 14.6 cm2 and the comparison group 2.9 ± 4.4 cm2. The reduction in
wound area after 8 days was 1.1 ± 1.7 and 0.3 ± 0.7 cm2. However, the reduction in wound
area after 8 days (%) was 10.2 ± 14.41 and 18.0 ± 15.7. Complete resolution of the ulcer
occurred in one year in the NPWT group, 55.1%, and in the comparison group, 73.7%. On
the other hand, the appearance of the ulcer occurred a year after its complete resolution,
29.2% and 31.3%. Major amputations did not occur in the TPWT group and only one in
the comparison group. Finally, as for the deceased, in the TPWT group there was three
and in the comparison group two [23]. The Lim et al. study is a retrospective analysis in
which patients are treated at home with TPWT. Cure of the ulcer was observed in 61% of
the patients. An additional split skin graft treatment was required in 8.5%, debridement in
8.5%, minor amputation in 9.3% and major amputation in 20.3%. The death rate was 0.9%.
The need for VAC extension (negative-pressure-assisted closure) was observed in 8.5%.
An unplanned readmission of 30 days was observed in 14.8%. Lastly, a one-year survival
rate was observed in 89% [24]. In the article by Liu S, a systematic review in which the
Cochran library, Medline, Embase, Ovid and Chinese Biological medicine databases were
searched, the following results were obtained. Compared to standard dressings, TPWT
had a higher rate of complete ulcer healing, shorter healing time and a greater reduction in
ulcer depth. The amputation rate was lower. It also had no incidence of treatment-related
adverse effects [25]. The article by Z Liu et al., a systematic review in which the databases
the Cochrane, Ovid Medline, central and Ovid Embase databases were searched, compared
to standard dressings, TPWT was found to have a higher healing rate, shorter time and
greater efficacy in postoperative wound healing [26].

In the article by B. J. Zwaferink, the plantar pressures of patients are measured during
a walk. They use four shoe conditions. The first concept A (Shoe-A; Insole A) is based on
science, made by hand and with optimization by plantar pressure of the shoe. Condition
B (Insole B) uses a barefoot plantar pressure, and the design and manufacture are by a
computer focused on the shape of the foot in 3D. Condition C (Insole C) is based on an
insole that uses the pressure barefoot and in-shoe plantar, and the design and optimization
are by a computer based on the shape of the foot in 3D. All shoe concepts showed lower
plantar metatarsal head pressures relative to therapeutic shoes; the reduction was from 17%
to 53%. The mean number of rounds of shoe modification required by the patient to achieve
the pressure criterion for optimization was 0.6 for shoe A, 0.8 for insole A and 1.3 for insole
B. Insole B had the highest score for walking comfort at 7.2 and shoe fit at 7.7. Regarding
the weight of the footwear, 8.3 was observed for the C insole and in the appearance of
the footwear and 6.9 for the A footwear [27]. In the article by López-Moral, patients with
a plantar ulcer were randomly assigned into two groups: therapeutic shoes with a semi-
rigid sole (control) or therapeutic shoes with a rigid tilting sole (experimental). In A, 23%
of patients in the experimental group and 64% in the control group had recurrence. In
the control group, 37.5% had recurrence in the first metatarsal head, 12.5% in the second
metatarsal head, 6.25% in the third metatarsal head, 25% in the fourth metatarsal head,
12.5% recurred in the interphalangeal joint of the hallux and 6.25% in the head of the
fifth metatarsal. However, in the experimental group, 16.6% of the patients had recurrence
in the second metatarsal head, 33.3% in the third metatarsal head, 16.6% in the fourth
metatarsal head and 33.3% in the fourth metatarsal head. In the head of the fifth metatarsal,
the relative risk reduction in the use of the rigid rocker sole compared to the semi-rigid
was 64%. The number needed to treat was 2.43 [28]. In the article by Caroline et al.,
patients wore an innovative insole system that measured plantar pressure in their shoe on
a daily basis for the duration of the study. In the intervention group, the intelligent insole
system consisted of a watch that alerted when excessive pressure was detected, and in the
control group a watch that did not alert was used. Regarding the results, a reduction in the
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recurrence of diabetic foot ulcers is observed through this insole system. Diabetic foot ulcer
recurrence at the 18-month follow-up was reduced by 71%. There was a recurrence of the
ulcer in patients with a daily use of this device of 86%, 17% ulcerated. At 18 months, 68%
of patients in the control group and 78% in the intervention group were ulcer-free. The
time to ulceration was prolonged in patients with the active device. No significant change
was observed in the decrease in the number of patients who had re-ulceration [29].

4. Discussion

Several authors conclude that the majority of the population has little knowledge
about diabetic foot disease, as well as its consequences and the importance of foot care.
According to Fosuhemaa, patients have good knowledge of their disease but not about
complications [8]. However, Alshammari found that the surveyed population had some
knowledge and practice regarding diabetic foot and foot care but had a poor attitude
toward foot care [9]. On the other hand, Sigaud affirms that the people surveyed have poor
knowledge as a result of the fact that the information received was incomplete, highlighting
the non-inspection of the feet by the doctor [14].

According to Brilhante, the patients with the highest level of knowledge were the ones
who most adhered to self-care practices [12]. On the other hand, Sari also considers age,
educational level, anxiety about diabetes and family support as predictors of self-care [11].
In addition, Ramirez included the age group, data collection sites, level of schooling, marital
status, gender and health education [13]. In general, most authors agree that there is a
correlation between the level of knowledge and self-care practices. In other words, patients
with a moderate level of knowledge have a greater tendency to carry out self-care practices.

Regarding the education received, according to Fosuhemaa, it focused a lot on medica-
tion and dietary aspects and less on foot-care activities [8]. On the other hand, Alshammari
et al. found in their study that few patients received formal education about the foot and
its care [9]. Furthermore, Liu concluded that foot-specific education was poorly imple-
mented [10]. These studies advocate the creation of programs that provide education on
diabetes, its complications and foot care as a preventive method, with the aim of improving
knowledge and self-care practices.

One of the ways to obtain information about the health status of patients is to assess
their self-management practices. Focusing on aspects of glycemic control, diet, exercise and
medication adherence. In general, the self-care practices analyzed were deficient. In the
case of Gebre et al., blood glucose control stands out as the deficient aspect in the practice
of self-care [15]. However, Mohandas highlights diet as the deficient factor [18]. On the
contrary, in the case of Dagmawit, it was determined that patients have good adherence
to drug recommendations before any other type of recommendation [17]. Yet in the study
by Ehab, despite the failure in self-care in all aspects, patients had a positive attitude
towards self-control practices; the problem is the lack of knowledge as a result of the lack
of educational programs about self-control of diabetes [16].

Hyperbaric oxygen therapy is a therapeutic procedure used in the treatment of di-
abetic foot. In both studies, the results show positive evidence resulting from this ther-
apy. Jira observed a significant reduction in the surface of the lesion with complete heal-
ing after 10 sessions of this therapy. These reduction and healing results improve after
20 sessions [19]. In contrast, Chen-Yu suggests that a minimum of 20 HBOT sessions is
necessary to optimize the beneficial effects. After 10 sessions of treatment, signs of healing
are already shown, but it is at 20 sessions when clear improvements are already observed
in the wounds [21]. On the other hand, C. W. Chau presented a clinical case of a patient
with DFU being treated with HBOT, determining that it is worth promoting this therapy
as a short-term treatment for DFUs, but as a long-term treatment, more experience and
evaluation are necessary. [22]. However, although Jira et al. determined that it is an ad-
vance for the management of foot injuries, they stated that it remains difficult to evaluate
due to the absence of a control group of patients treated with a conventional method
before HBOT [19]. This was the case of Vinkel, who supported the need for a large-scale
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randomized controlled trial to define a target group of patients with DFUs sensitive to
THOB [20].

TPWT is an effective form of treatment for diabetic foot ulcers. It has been associated
with fewer amputations and a higher rate of healing. Borys et al. found NPWT to be
suitable for the treatment of non-ischemic, non-infected, neuropathic plantar ulcers in
patients with type 2 diabetes mellitus. Wound healing was achieved in 55% of patients [23].
In contrast, Lim et al. show that 61% of patients healed DFUs with TPWT performed at
home [24]. Both Z. Liu and Lui S. confirmed that TPWT has better results in terms of the
healing rate and healing time compared to standard dressings [25,26]. However Liu S.
states that further robust RCT studies are needed to support this treatment [25].

As for therapeutic footwear, several studies agree on its beneficial effects on patients
with diabetic foot. In these studies, several models of insoles and different footwear
are proposed, but they all reach the same conclusion: therapeutic footwear is a line in
the treatment and prevention of diabetic foot. B. J. Zwaferink et al. show the efficacy
of a science-based approach and measurement of plantar pressures for the creation of
customized footwear to decrease maximum plantar pressures [27]. For López-Moral, the
appropriate therapeutic footwear is the one that consists of a rigid tilting insole in the
recurrence of DFUs [28]. In contrast to Carolina, who presents an innovative system of an
intelligent insole that measures the plantar pressure in one’s footwear on a daily basis, this
template decreases the recurrence of DFUs [29].

In view of the lack of a specific drug-sustained release system that responds to chronic
diabetic foot wounds, hydrogel dressings based on the dynamic double bond of the Schiff
base and phenylboronate ester were constructed. This demonstrated that the hydrogel
promotes wound healing by reducing inflammation and enhancing angiogenesis in a type
II diabetic foot model [30,31].

5. Conclusions

In relation to the main objective of evidencing the management of diabetic foot in
patients over 65 years of age, it has been proven that there are promising therapies for its
treatment such as negative-pressure therapy and hyperbaric oxygen therapy. In addition,
therapeutic footwear and health education are important aspects that should be reinforced.
Regarding the analysis of knowledge in health education and self-care practices of diabetic
patients, it has been shown that the diabetic population has a low level of knowledge
about their disease; this may be caused by educational level, age, family support or the
education they receive. As a result, self-care practices are poor. For this reason, it is
urgent to establish programs in which education is imparted and thus improve self-care
knowledge and practices. In addition, after the analysis of negative-pressure therapy and
hyperbaric oxygen therapy for the treatment of DFU, promising results have been obtained.
As for TPWT, it was shown to be an effective, safe and beneficial therapy for the treatment
of UPD. Compared to standard dressings, it has better results in terms of healing. On
the other hand, THOB is an advance for the management of diabetic foot injuries, since it
promotes healing and reduces the rate of amputation. Likewise, after studying the benefits
of therapeutic footwear, it has been concluded that it has beneficial effects on the health
of diabetic patients. Footwear is a key factor in the treatment and prevention of DFUs.
Although several models of insoles and footwear are observed in these studies, they all
affirm the need to use therapeutic footwear for this type of patient.
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Appendix A

Table A1. PEDro Evaluation Scale—Articles Table.

Article Criteria Alyssa M. F. et al., 2018 Mateo L. M. et al., 2019 Carolina A. A. et al., 2019
The selection criteria are specified. YES YES YES

Subjects were randomly assigned
to groups. YES YES YES

The allocation was hidden. NO NO NO

The groups were similar with respect to the
most important indicators. YES YES YES

All subjects were blinded. NO NO NO

All individuals administering therapy were
blinded. NO NO NO

All assessors were blinded. NO NO NO

At least one of the key results was obtained
in more than 85% of the subjects. YES YES YES

Results for all subjects were presented. YES YES YES

Comparisons of at least one key outcome
were obtained. YES YES YES

The study provides point and variability
measures for at least one key outcome. NO YES YES

Result 7 7 7

Table A2. Scottish Intercollegiate Guidelines Network (SIGN).

Item Criteria Item/Criterion/Description Item

Experimental (randomized
controlled trials)

1++ Meta-analysis of RCTs and SRs of high-quality
RCTs or RCTs with very low risk of bias Carolina A. A. et al., 2019.

1+ Meta-analysis of RCTs and SRs of well-conducted
RCTs or RCTs with low risk of bias Mateo L. M. et al., 2019.

1− Meta-analysis of RCTs and SRs of RCTs or RCTs
with high risk of bias Alyssa M. F. et al., 2018.

Observational Analytics (cases and
controls or cohorts)

2++ High-quality SR of case–control studies, or
high-quality case–control studies or cohorts with very

low risk of confounding, bias, or chance and a
probability that the relationship is causal.

AG Sigaud Brust et al., 2017.

2+ Cohort or case–control studies or studies of
well-conducted diagnostic tests with low risk of bias

and with a moderate probability of establishing a
causal relationship.

Jerome Patry et al., 2021.

2 Cohort or case–control studies with high risk of bias. Jerome Patry et al., 2020.

Descriptive
3. Non-analytical studies, for example, case series or

case descriptions. Claudia Ramirez-Perdomo et al., 2019.

4. Expert opinion. Zainab J. Alshammari et al., 2019.
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Table A3. Selected Scientific Articles Table.

Authors; Year Type of Study Patients Conclusions

Fosuhemaa et al.,
2021 [8]

Applied
phenomenological study

20 people who had been
diagnosed with diabetes for at

least the last 6 months.

Patients with diabetes were aware of this disease but not
about its complications. Foot-care practices are essential for
the early detection and reduction of disabilities associated

with foot ulcers. Diabetes education should promote
self-management practices, specifically foot care and clear

dietary guidelines.

Alshmmari et al.,
2019 [9]

Descriptive
cross-sectional study

368 diabetic patients
constituting 11 men and

257 women.

A high percentage of the population had good foot-care
knowledge and practice but a poor attitude. It claims the
need for an awareness program for patients to improve

their knowledge and self-care practices and adopt a
positive attitude.

Liu et al., 2020 [10] Cross-sectional
quantitative study

200 patients with diabetes were
recruited from the

endocrinology clinic of a
tertiary hospital in Beijing.

People with diabetes have low levels of knowledge about
foot care. This exposes the need to educate patients in a

more optimal way.

Sari et al., 2020 [11] Transversal study 546 people.

Foot care in Indonesia is insufficient. This study shows that
age, educational level, diabetes distress, family support

and foot self-care knowledge are predictors of foot self-care
behavior in Indonesia.

Brilhante et al.,
2020 [12]

Cross-sectional
descriptive study 197 patients. There is a relationship between the level of knowledge and

the self-care practices carried out.

Ramirez et al.,
2019 [13]

Descriptive study of
transverse cut 304 people with type 2 diabetes.

The results on diabetic foot prevention knowledge and
practices are not very encouraging. Therefore, primary care

programs are crucial, in which nurses offer effective
education to correct the behavior of people with diabetes

mellitus.

Sigaud et al., 2017
[14]

Observational,
descriptive

cross-sectional study

228 participants, of whom 54.4
were women, 52.2 were over 60

years old and 42.1 had a
secondary education level.

Due to the low academic level of the population, the lack of
interest and the short time of the consultations, foot checks

are not carried out or certain recommendations are not
taken into account. For this reason, the integration of

national programs on the care, education and continuous
evaluation of the feet in diabetic patients is important.

Gebre et al., 2019
[15] Cross-sectional study 252 participants.

The self-care practices of the patients in this study were
poor. Control of blood glucose tests for self-care practice

was poor, but foot care was relatively good.

Ehab et al., 2019
[16] Qualitative study 25 interviews with 12 male and

13 female patients.

Iraqi diabetic patients’ self-care practices are inadequate.
The main obstacle was the lack of knowledge as a result of

the lack of educational programs on diabetes
self-management.

Dagmawit T. et al.,
2017 [17] Qualitative study 13 interviews with patients who

had diabetes for at least 5 years.

Self-care in terms of guidance and support is poor.
Improving patient education and diabetes clinics to

provide better care practices and to prevent complications
are paramount.

Mohandas et al.,
2018 [18] Transversal study

Diabetic patients older than 20
years, resident in Nand Nagri

for more than 6 months.

The level of self-care practices in the patients in this study
was low. There is an urgent need to create continuous

care-education programs.

Jira et al., 2018 [19] Retrospective study 80 diabetic patients. HBOT is an advance in the therapeutic management of
diabetic foot lesions.

Vinkel et al., 2019
[20] Cohort study 148 patients.

The results of this study support the need for a randomized
trial with a group of patients sensitive to the use of

hyperbaric oxygen therapy with diabetic foot ulcers to
investigate its use (HBOT) based on evidence and to reduce

the risk of excessive use.

Chen-Yu C. et al.,
2017 [21]

Prospective, randomized,
open and controlled

study

38 patients with non-healing
DFUs who were considered
poor candidates for vascular

surgery.

HBOT improved the healing rate of patients with DFU. The
therapy reduced the risk of amputation.

C. W. Cheu et al.,
2021 [22] Clinical case

Patient with a diabetic foot
injury who is treated with

THOB.

This therapy was successful. It is worth proposing this
treatment to patients with chronic UPD.

Borys et al., 2018
[23]

Prospective observational
study

75 patients with type 2 diabetes
mellitus (DM2).

NPWT is suitable for the treatment of neuropathic,
non-ischemic, non-infected plantar ulcers in patients with

type 2 diabetes mellitus.
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Table A3. Cont.

Authors; Year Type of Study Patients Conclusions

Lim et al., 2020 [24] retrospective study 118 patients with type 2
diabetes mellitus.

Home NPWT is effective in wound healing in
diabetic patients.

Liu S. et al., 2017
[25] Systematic review

Searches of the Cochran library,
Medlin, Embase, Ovid and

Chinese Biological medicine
databases.

The results showed that NPWT is effective, safe and
beneficial for the treatment of DFUs.

Liu Z. et al., 2018
[26] Systematic review

Database searches: Cochrane,
Ovid Medline, Central, Ovid

Embase and EBSCOCINAHL.

NPWT is found to be effective for the treatment of DFUs
compared to dressings in relation to the healing of
debrided foot ulcers and postoperative amputation

wounds in diabetic patients.

B. J. Zwaferink
et al.,

2020 [27]
Transversal study 24 neuropathic patients with a

high risk of foot ulceration.

It shows the effectiveness of a science-based approach and
the measurement of plantar pressures for the creation of

personalized footwear and thus achieves the reduction of
maximum plantar pressures in diabetic patients at risk of
ulceration. It supports its implementation to improve the
diabetic patient’s footwear and thus prevent the risk of

ulcer appearance.

López-Moral et al.,
2019 [28]

Randomized controlled
trial

51 patients with diabetic
neuropathy and a plantar ulcer
were randomly assigned into 2
groups: therapeutic shoes with

a semi-rigid sole (control) or
therapeutic shoes with a rigid

tilting sole (experimental).

There is evidence that the rigid tilting sole is more
appropriate to attenuate the risk of plantar recurrence in
patients with diabetes, polyneuropathy and a history of

diabetic foot ulcer, compared to the semi-rigid tilting sole.

Carolina et al.,
2019 [29] Prospective study 90 patients were selected and 58

carried out the study.

Beneficial effects are observed in the use of this innovative
insole system for the reduction of the recurrence of foot

ulcers in diabetic patients.
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