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Abstract: Diabetes Mellitus is the main cause of chronic patients in Spain. An equivocal exploration
by the health worker and the client itself leads to the appearance of chronic complications, the most
important being diabetic foot. The role of the health worker in the prevention and treatment of this is
key. Objectives: This work has the general objective of identifying and providing information to the
diabetic client about diabetic foot prevention and care elements to avoid complications. Data sources,
study eligibility criteria: The search for the articles was carried out in various scientific databases with
the help of a search string, which combined the keywords and Boolean operators. Study appraisal
and synthesis methods: Thirty-seven papers were selected after a review of 101 articles. Results: The
implementation of a health education program, in addition to performing multidisciplinary work,
favors the prevention of diabetic foot ulcers and reduces the risk of amputation. Conclusions and
implications of key findings: Nurses must have greater responsibility to inspire patients ‘self-efficacy
by making health education programs effective.
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1. Introduction

Currently, Diabetes Mellitus (DM) is considered one of the most serious pathologies
worldwide [1,2]. DM has a highly variable prevalence since it depends on the socioeco-
nomic range and geographical area. Society has changed in the last century, making DM the
leading cause of disease in North America and Europe, while in developing Asia and South
America, this pathology is increasing. Similarly, many people are unaware that they have
this disease [3,4]. In 2015, 422 million people were diagnosed with DM [2]. According to
the International Diabetes Federation, in 2040, there will be 642 million diabetics [1]. These
forecasts are attributed in part to the impoverishment of lifestyles, increasingly associated
with a sedentary lifestyle and lousy food, population growth, aging, urbanization, and
globalization [2]. The prognosis of DM is worrying due to the numerous chronic compli-
cations associated with said disease, which may be microvascular complications such as
retinopathy, nephropathy or diabetic neuropathy (DN), or macrovascular complications
such as coronary artery disease, stroke, or vascular disease peripheral (PVD), in addition to
the neurological complications associated with diabetic foot (PD) [3,4]. The microvascular
complication that most frequently produces the appearance of PD is DN, affecting half of
the patients after two decades of evolution due to hyperglycemia. The PD is the demyeli-
nation of the neuronal axons as a consequence of hyperglycemia maintained over time,
which causes the functional and structural deterioration of the peripheral nerves, causing
a lack of peripheral sensitivity, deformities, and ulcerations. The infection or ulceration
process is not only associated with neurological failures but also with different degrees of
PVD that in diabetic lower limbs (MMII) is known as PD [1].
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Globally, diabetic patients have an incidence of ulcerated PD of around 20%, having a
40% chance of recurrence of healed ulcers in the first year [2], being more susceptible to loss
of MMII [3]. It is considered an incapacitating, irreversible, and costly complication of DM,
with a series of social, mental, and physical consequences [4]. It is important to know that
DM has no cure today, but there is a treatment to avoid the consequent problems through
the control of risk factors such as the management of the glycemic level, blood pressure,
and cholesterol levels, in addition to others such as weight, diet, or level of physical
activity [3]. Also, one of the most important risk factors, according to the American
Diabetes Association, is poor therapeutic education. This emphasizes the educational
orientation for the prevention of these complications, strengthening the importance of
the prevention of ulcerations in the MMII through their daily care [1]. A large number
of diabetic patients do not have the necessary knowledge to care for MMII; however, an
essential element in PD intervention is patient collaboration [2].

In DN, sensory symptoms on motors stand out [5]. The effect of sensory neuropathy is
loss of sensitivity, leaving the foot fragile in the face of bruises that cause a break in the skin,
resulting in the appearance of ulcers on the foot [2]. Motor neuropathy leads to structural
deformity of the foot. These deformities increase the mechanical pressure on the metatarsal
heads and phalanges, inducing the appearance of ulcers in the PD [2]. The circulatory and
sweat systems are compromised by autonomic neuropathy and impaired nerves, reducing
perspiration, leaving the skin dry, and favoring the appearance of hyperkeratosis due to
mechanical pressure, which makes it more susceptible to the appearance of injuries [5].
At the same time, poor vascular perfusion produced by PVD and immunity prevents
wound healing, making the risk of infection higher [5].

All these etiological factors (neuropathy, PVD, infection, etc.) can be reduced by
knowing various risk factors for the disease, allowing us to act correctly and at the right
time, thus facilitating PD prevention, improving quality of life [6,7]. Risk factors are as
follows [7–9]: hyperglycemia maintained over time favors DN and infections; hypertension,
hyperlipemia, or smoking are also associated with PVD, stroke, or ischemic heart disease;
sedentary lifestyle and diet are associated with obesity, which is closely related to the
appearance of DM. In addition, this, together with the deformity of the feet, causes an
erratic distribution of weight to occur, creating excessive pressure zones, age, the risk of
which increases in people over 50 years of age, the educational level, observing that those
with a greater range of knowledge have a higher level of self-care knowledge and go to
their Primary Care (PC) center in less time.

Today, diabetic patients know the problems that this pathology can cause them, but
they are not usually aware of the prevention and care of MMIIs [1,2]. Most of them directly
associate age and DM with the appearance of ulcers, gangrene, and finally amputation,
which is why they have poor attendance at health services [4]. At the same time, many
patients are unable to obtain effective prevention and health education due to the low
sensitivity of healthcare professionals and the short attention time due to the overload of
consultations [10].

The general objective of this work is to identify and provide information to the diabetic
client on the elements of prevention and care of the diabetic foot to avoid complications.

2. Materials and Methods

The elaboration of this work was carried out by means of a bibliographic review,
of a systematic type, of the articles found by searching the following databases: Med-
line/Pubmed, Cochrane, Research care, Elsevier/EMBASE, and Scopus. To find the best
possible scientific evidence, a series of inclusion and exclusion criteria were applied.

The keywords in this review were: Diabetes, foot, ulcers, prevention, self-care, and
education. To perform the bibliographic search, different keywords were used in English,
such as: “Diabetic foot”, “Risk foot”, ulcers, ulceration, prevention, health, nursing, nurse,
“self-care”, care, education. Once selected, the corresponding Boolean operators: AND/OR,
as well as the necessary parentheses and quotation marks, were used. The final search string
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is as follows: (“Diabetic foot” OR “Risk foot”) AND (ulcers OR ulceration) AND prevention
AND health AND (nursing OR nurse) AND (“self-care” OR care) AND education. The
criteria that have been taken into account for the selection of the relevant studies are the
following. Inclusion criteria: the period between 2010 and 2021; type of article: article
review and article research; field: nursing, English language. Exclusion criteria: articles
prior to 2010; language: not English.

3. Results

Below is a table that shows the search strategy used to select the 37 selected articles
(Table 1):

Table 1. Databases consulted.

Item
Criteria

Medline/
Pubmed Cohrane Research

Care
Elsevier/
Embase Scopus Total

Identified 26 7 21 53 7 114
Duplicates 3 2 3 4 2 14

Title 4 1 3 8 1 17

Abstract 5 1 6 18 1 31
Text

complete 1 1 5 9 1 17

Valid 13 3 4 14 3 37

The results obtained show how a PD prevention program should contemplate [10–12]:
Initial evaluation: carry out an anamnesis indicating the type of DM, personal and fam-
ily history, smoking and alcohol consumption, lifestyle or eating habits [13–23]. Give
information about nutrition, exercise, and illness, and review drug treatment and care
plan [16,17,19]. Annual physical examination: BMI, blood pressure, and foot examination,
in which a review of the skin, onychopathies, structural deformities, presence of edema,
measurement of temperature, and presence of pain is carried out [7,13–16]. Vascular exami-
nation of the feet: anamnesis to determine the existence or not of intermittent claudication,
palpation of pediatric, tibial, popliteal, and femoral pulses, and an ankle-brachial index test
(ABI) are carried out to indicate the degree of ischemia [24–29]. Neurological examination:
perform a superficial sensitivity test that evaluates touch, pain, and temperature, as well
as a deep sensitivity test with a tuning fork and Semmes-Weinstein monofilament [30,31].
Request for additional tests: glycated hemoglobin should be performed twice a year, but if
it is ≥8%, it should be performed every 3 months, an annual analytical study, the fundus
examination, and an electrocardiogram every 5 years [32–36]. This program tries to prevent
the appearance of ulcers in the MMII of the diabetic patient due to the existence of risk fac-
tors that favor its appearance [11,35,37]. Nursing professionals must know how to manage
the ulcer. The main objective is the elimination of tissue necrosis and the control of bacterial
load and exudation, facilitating the development of healthy tissue [10,33]. Before starting
the removal of the necrotic tissue, the wound is washed with saline solution, drying it later
without exerting too much force, avoiding deterioration of the new tissue [5,9]. In order
to carry out a correct prevention of PD, it is not enough to carry out a health education
program aimed at the patients themselves, but must also be addressed to family members
and caregivers in their care [4,11–13]. Nursing professionals must train on the meaning of
prevention measures in the future [12,37].

4. Discussion

Regarding PD self-care, the authors agree that the implementation of a health educa-
tion program (HEP), in addition to multidisciplinary work, favors the prevention of PD
ulcers and reduces the risk of amputation [1,4,6,9,10]. It is observed that patients with
a lower educational level, a lower income, and who also have worse eating habits and
glycemic controls are more likely to develop PD complications [3,12,37]. Studies showing
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intensive health education programs have better results in the incidence of PD ulcers [2,7].
Nurses should have greater responsibility and inspire self-efficacy in the patient [27,28].

The use of infrared thermometers has been shown to detect the thermal rise that allows
action before ulcers appear [17,22–24,34]. A certain preventive approach is needed since
the risk factors for PD are different according to sex, with the use of insulin, neuropathies,
ulcers, numbness, and stiffness of MMII standing out in women, hyperkeratosis and claw
fingers [31].

PD ulcer prevention measures have been identified: A health education program for
the patient, type of footwear, use of socks, avoiding pressure zones, teaching the proper
way to cut the nails, reporting any injury, pain, or temperature change in the feet, daily
foot washing, identifying and managing PVD and infectious processes [33]. Creating an
instrument to evaluate PD facilitates the diagnosis and treatment of complications [14].
Performing Buerger exercises improves neuropathy and peripheral circulation [15].

Likewise, measures have also been identified to examine the feet in consultation: pal-
pation of the pediatric pulses, check sensitivity with monofilament or tuning fork, observe
hyperkeratosis or nails, examine deformities, history of previous ulcers, check for signs of
ulceration, examine any pain, and inspect footwear [16,19,25]. Home nursing interventions
are described: assessment of metabolic status (glycemic control, HbA1c, weight, BMI, and
nutrition), complications (blood pressure measurement, ABI, measurement of sensitivity
and foot care), and health education program [21,27,28,35]. The best care at home is related
to greater experience, interdisciplinary work, and health education programs [35].

The main treatment of the ulcer is to eliminate necrosis and control exudation, favoring
healthy tissue. To eliminate necrosis, after washing with serum, debridement is performed,
which can be cutting, enzymatic or autolytic, infection management, maintenance of
perilesional skin, control of paresthesia and disease [5,19,26].

Neuropathic ulcers are observed to heal earlier, but it depends on the related factors
of healing: age and values of pressure and tissue-perfusion [32].

A health education program (HEP) for PD prevention and self-care must follow the
following recommendations [4,6,12,13,22,37–39]:

1. Perform a daily foot examination, observing color and temperature, paying special
attention to interdigital spaces where blisters, wounds, maceration, or excoriation
can be found. With the help of a mirror, you should also inspect the sole and heel of
the foot.

2. Wash your feet with water and neutral soap without exceeding 5 min. Rinse the
soap with warm water and dry carefully, especially the interdigital spaces. Pat dry,
neve rub.

3. Do not use excessively hot water for foot washing. The water temperature should not
exceed 37 ◦C.

4. Use moisturizer after hygiene, but never between the toes due to the possibility
of maceration.

5. Never walk barefoot, without socks, or wear patched socks, as these increase pressure
in the patched area, and change socks daily.

6. Walk with wide shoes that guarantee support with a wide toe, allowing the toes to
move, and wear a non-slip sole.

7. Do not wear too flat shoes or very high heels.
8. Renew shoes periodically.
9. Do not apply heat directly to warm the feet.
10. See a podiatrist to remove hyperkeratosis or ingrown nails.
11. Cut the nails straight, do not rush the cut or file the nails smoothly.
12. Prevent bed sheets from putting pressure on your feet.
13. Raise your feet if you sit for a long time, promoting circulation.
14. Control the glycemic level.
15. Avoid alcohol and tobacco.
16. Walk every day with comfortable and suitable footwear.
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17. Follow a healthy and balanced diet.
18. See a healthcare professional at any sign of redness, swelling, or injury.

5. Conclusions

It is observed that the best care is related to a greater work experience, a good mul-
tidisciplinary job, and having a health education program. The multidisciplinary team
should prioritize activities of physical assessment, metabolic assessment, neurological
and vascular control. Similarly, there is evidence of the need for nurses to have greater
responsibility in the care plan to increase self-confidence in the patient, especially in those
patients with a low socioeconomic and educational level.
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