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Abstract

Aim: The purpose of this study is to evaluate the effect of an educational intervention on the foot self-care behavior in pa-
tients with diabetes.

Method: Aquasi-experimental study was carried out with 40 patients with diabetes, from a Primary Healthcare Center in For-
taleza, Ceara, Brazil. An educational nursing intervention for the prevention of diabetic foot was used and patients underwent
evaluations (dermatological, orthopedic, circulatory, and neurological) following the intervention. The McNemar test was used
to evaluate the effect of the intervention.

Results: After the intervention, 62.5% of thepatients started wearing shoes at all times, 32.5% started hydrating their feet
daily, and only 2.5% started wearing appropriate shoes. The dermatologicalevaluation showed that the intervention had a posi-
tive effect in reducingexposure to risk factors (p<<0.001), as patients started to correctly use instruments for the proper cutting
of nails and showed reduced skin dryness and cracks.

Conclusion: The educational intervention was effective to cause increasein the knowledge and acquisition of foot self-care
positive behavior in patients with diabetes.
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Introduction As pointed out by scholars, 75% of the population with DM will

manifest neuropathy at some point in their life, which can reach

The increasing number of people with diabetes mellitus (DM)
in Brazil and worldwide has prompted professionals to develop
different strategies to prevent andcontrol the disease. The conse-
quences of DM are substantial and includes microvascular com-
plications such as neuropathy, which causes loss of sensation,
repetitive superficial deformities and traumas, skin cracks, and
damage to the feet, often not noticed by the patient [1].

Diabetic neuropathy has a chronic evolution and affects, espe-
cially, the lower limbs. This complication appears, on average,
ten years after the onset of diabetes and, when associated with
ischemia and infection, it can be aggravated with unpredictable
speed, leading to the appearance of the diabetic foot and amputa-
tion of the lower limbs [2].
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up to 100% in people with poorly controlled diabetes. As a con-
sequence, many of these patients will develop diabetic foot syn-
drome, a serious chronic, mutilating, and recurring complication,
with high costs for the individual and the health system [1, 3].

It is estimated that 25% of the patients with diabetes have dia-
betic foot, and 85% of these injuries lead to amputations. Every
minute, two amputations occur worldwide due to DM [4], and, in
Brazil, approximately 40,000 amputations occur per year [5].

By knowing the causes of diabetic foot, patients at high risk can
be identified early and, thus, complications can be avoided. In
this context, the assessment of the degree of risk in addition to
the encouragement of self-care, interdisciplinary care, and health
education can reduce the occurrence of injuries by up to 50% [6].
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Health education for these patients consists of a process that
facilitates knowledge and skills, involving practices of physical
exercises, diet, therapy, feet examination, care for wounds, and
other actions performed by the patient himself. These initiatives
are aimed at an effective metabolic control, a better quality of life
with more accessible costs, and a constant self-surveillance by the
patients |7, 8].

The World Health Organization (WHO) recommends the use, in
health institutions, of educational activities that excel in the gen-
eration of knowledge, autonomy, and management capacity of
the individuals regarding their disease [9]. There is still no stand-
ardization of educational actions aimed at people with diabetes,
but they should aim to raise awareness and warn about self-care
and generate a greater focus for those who are at risk for diabetes
related injuries.

It is important to develop patients' critical thinking and an ac-
tive construction of new knowledge. Research on the effect of
educational interventions aimed at the self-care of diabetic pa-
tients can generate subsidies for a better clinical evaluation of the
feet and contribute to the improvement of the quality of life of
this population. Thus, this study aims to evaluate the effect of an
educational intervention on the foot self-care behavior in patients
with diabetes.

The study questions are as follows: (1) What is the foot self-care
behavior of patients with diabetes before and after an educational
intervention? (2) Is there a difference in the foot self-care behav-
ior of patients with diabetes before and after educational inter-
vention?

Method

The research was approved by the ethics committee of the
CearaState University under opinion No. 1235019 (CAAE
No0.47663215.5.0000.5534). All participants signed a written in-
formed consent prior to participation, respecting the ethical pre-
cepts of research with human beings based on the Brazilian Reso-
lution 466/12 of the National Health Council [11].

Study design and location

A quasi experimental before-and-after study was developed to test
an educational intervention. The intervention consisted in using-
pamphlets, anatomical models of feet with and without lesions,
and a bookletto teach patients with DM about foot care.

The study was carried out in a Primary Healthcare center located
in Fortaleza, Ceara, Brazil.

Sample

A convenience sample of 40 people with DM, of both sexes,and
registered in the hypertension and diabetes program of the pri-
mary healthcare center was recruited.

The study included patients who met the following criteria: hav-
ing a medical diagnosis of type 2 DM for at least three years,
since diabetic foot develops in the chronic phase of the disease;
be over 18 years old; and being under monitoring by a health team
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from the selected healthcare center at the time of data collection.
Those with cognitive impairment and who had limitations that
could compromise their communication were excluded.

Study protocol

The first meeting with the study participants consisted in filling
out a survey of the needs for guidance on self-care, and a dia-
betic foot risk assessment. At this meeting, the peripheral pulses
(dorsalis pedisand posterior tibial) were palpated, and the tact-
ilepressure and vibratory sensitivities were tested. Patients were
asked to communicate the absence or presence of sensitivity in
the palpated sites of the lower limbs.

The dorsalis pedis and posterior tibial pulses were examined by
the palpatory method and classified as palpable or non-palpable.
All evaluations were carried out in accordance with the recom-
mendations of the International Working Group on Diabetic
Foot (IWGDF) [1].

The pressure sensitivity was tested using a Semmes-Weinstein
5.07/10 g monofilament, at three sites (first metatarsal head and
first and fifth digits). The presence of diabetic neuropathy was
defined as three wrong answers. Following the recommenda-
tions of the International consensus, responses were recorded as
they were said by patients, for example: "I felt a sting”, or"a nip",
among others.

To check vibratory sensitivity, a 128-Hz tuning fork was used at
three sites on each foot: medial malleolus, hallux proximal pha-
lanx and foot dorsum. Sensitivity was considered compromised
when there was a lack of sensitivity in one of the three points
used for the test, after three consecutive attempts [1].

The tests generated information for the diabetic foot risk assess-
ment, classified according to the presence of the following risk
factors: diabetic neuropathy, peripheral vascular disease, foot de-
formities and history of previous ulcer. These factors were grad-
ed from 0 to 3, according to their absence or presence.

After this initial evaluation, an educational intervention was cat-
ried out with a focus on the foot self-care behaviors.

The educational intervention was based on guidelines for foot
self-care aimed at preventing and managing complications of
the diabetic foot. Pamphlets, anatomical models of feet with and
without lesions, and a booklet [11] wete used, since these materi-
als could facilitate the interaction between patients with the topic
and facilitate the understanding of related information about foot
care.

The booklet, whose Content Validity Index (CVI) is 0.99, is called
"A Healthy Foot is a Well-Cared Foot", has 40 pages,150x200mm
in size, and is printed in orange and blue. The content was sum-
marized in topics, namely: What is diabetic foot? How to prevent
diabetic foot? How should I take care of my feet? Where should
I seek help? [11].

Three months after the first evaluation and educational interven-
tion, patients underwent a new evaluation of the tactile pressure
and vibratory sensitivities for comparison.
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The meetings lasted thirty minutes and took place individually,
with the presence of a family member or companion, since these
people provide support for the patients to deal with the diabetes.

Variables

The data collection instrument was divided in three parts. The
first part included sociodemographic and clinical variables (gen-
der, age, time of diagnosis, current treatments, capillary blood
glucose, diabetic foot knowledge, comorbidities, and risk factors).
The second included variables related to foot care (washing, dry-
ing, hydration, nail cutting, type of shoes and socks used by the
patient, examination of the feet, and wound care). Finally, the
third part addressed the variables associated with dermatological,
circulatory, orthopedic and neurological evaluations of the feet.

Data analysis

Data were inserted in an Excel (version 2010) spreadsheet and
analyzed using SPSS (version 20.0, license No. 10101113007). So-
ciodemographic variables were analyzed as well as the variables
from the clinical, dermatological, circulatory, orthopedic, and
neurological evaluation, in addition to the foot care variables ob-
tained with the patients. The McNemar test was used to compate
the variables before and after the intervention, using a significance

value of p<0.005.

Data were inserted in an Excel (version 2010) spreadsheet and
analyzed using SPSS (version 20.0, license No. 10101113007). So-
ciodemographic variables were analyzed as well as the variables
from the clinical, dermatological, circulatory, orthopedic, and
neurological evaluation, in addition to the foot care variables ob-
tained with the patients. The McNemar test was used to compate
the variables before and after the intervention, using asignificance

value of p<0.005.
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Results

Sociodemographic and clinical characterization

The sample was predominantly female (62.5%). The age ranged
from 32 to 90 years, with an average of 58.6 £ 11.7 years. An
average of 8.9 + 7.0 years of diagnosis was found, showing that
most patients had the disease for long enough to develop compli-
cations. The prevalence of risk factors was as follows: 70.0% had
arterial hypertension, 72.5% had overweight or obesity, 22.5%
wete smokers, and 35.0% had a family history of DM.

The degree of risk was assessed before and after the educational
intervention. It was observed that 42.5% had risk grade 0, 25.0%
had riskgrade 1, 17.5% had risk grade 2, and 15.0% had risk grade
3. This graduation did not change during the research period,
perhaps, due to the fact that the study was developed in three
months.

In the dermatological evaluation, the variables improper nail cut-
ting, dryness,and cracks changed significantly from the first to the
second evaluation (p<0.05). This indicates that the guidelines and
self-cate demonstrations reduced the occurrence of risk factors
in the sample (Table 1).

Correct cutting of nails is essential to prevent injuries. In this
study, 65% of the patients used to cut their nails in a round shape.
After the intervention, this number decreased to 47.5% witha sta-
tistically significant difference (p=0.001).

Regarding dryness, 60% of the patients had dry feet before the in-
tervention, and only 40% still had dry feet after the intervention,
with a statistically significant difference (p=0.0012).

Table 1. Distribution of data from the patients' evaluations before and after the educational intervention.

Variables Before After p value*
f % f %
Dermatologicalevaluation
Impropernailcutting 26 65 19 1475 0.001
Dryness 24 60 16 40 0.012
Skin cracks 19 4751 11 | 275 0.001
Circulatoryevaluation
Edema 12 32 12 32 -
Intermittentclaudication 1 2.5 - - -
Orthopedicevaluation
Clawingofthe toes 4 10 4 10 -
Caved-in foot 3 7.5 3 7.5 -
Hammertoe 2 5 2 -
Charcotfoot 2 5 2 -
Neurologicalevaluation
Formication 19 4751 19 |[475 -
Numbness 18 45 18 45 -
Tingling 17.5 17.5 -
Heatsensation 12.5 12.5 -

* McNemar test.
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Regarding skin cracks, a total of 47.5% of the participants had
this problem before the intervention. The intervention provided
information about the increased risk of foot ulcers in people with
this problem. As a result, at the end of the study, only 27.5% of
the participants still had skin cracks, with a significant p value
(p=0.001).

There were no changes in circulatory, orthopedic, and neuro-
logical evaluations after the educational intervention, which can
be justified by the fact that the research took place in just three
months. In addition, these are chronic changes of DM.

It should be noted that the data obtained in the study are worri-
some, especially since few participants had the habit of examining
their feet daily. Reasons include:unknown of the existence of a
problem with the feet, lack of belief in the need for feet care, lack
of time, difficulties related to advanced age, visual impairment,
lack of family support, and absence of a trained professional to
perform a proper examination.

Discussion

The sociodemographic characteristics found in this research were
similar to those reported in otherBrazilian studies with patients
with diabetes [12, 13]. The time of diagnosis found in the sam-
ple isclassified as critical for the onset of diabetic neuropathy [1].
Studies have shown thatmany patients are diagnosed with diabe-
tes at the same time that they are being treated for diabetes-related
complications [14]. Thus, evidence of micro and macrovascular
complications may appear after the patient progresses with un-
detectable hyperglycemia (for approximately four to seven years).
This, in addition to increasing age, accentuates the severity of vas-
cular complications, including ulcers [11].

Self-management education is animportant strategy for patients
with diabetes to achieve goals that are essential for the metabolic
control, to prevent acute and chronic complications, to improve
the patients' quality of life, and to reduce costs [15]. All health
education modalities ate effective in promoting the patients'
self-care. However, in regards to foot self-care, group strategies
and interventions have shown greater effectiveness, enabling im-
proved knowledge and care in addition to adherence to treatment
and diet [16].

The findings related to the foot evaluation variables before and af-
ter the educational intervention showed that patients significantly
improved in regards tonail cutting, and skin hydration (with a de-
crease in the number of patients with skin dryness and cracks).

The importance of educational practices for people with diabetes
mellitus has been discussed in other study as an effective method
that generates countless benefits for patients and professionals,
mainly through the construction of a conscious self-care and
achievement of metabolic control. Therefore, such practices con-
tributes to improving the quality of life [17].

Thus, it can be inferred that the educational intervention provided
in this study favored the adoption of better self-care practices
among the participants, especially regarding the proper cutting of
nails and skin hydration.
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Patients with diabetes must be instructed about how to propetly
cut their nails, as follows: nails have to be cut in square shape,
straightly and horizontally, using pliers; nail tips must be sand but
not extremely short; nail corners must not be cut; and ingrown
nails must be cut only by a specialized podiatrist [1].

It is important to mention that the family participation in the edu-
cational process is of great value, as family provides a support
network that enhances the effects of any educational interven-
tion, and contributes to the identification of risk factors for foot-
ulcers |5, 18].

Regarding hydration, the recommendations are that patients with
diabetes must hydrate ther feet regularly, preferably three times a
day, with urea-based cream in the plantar, dorsal and heel regions,
except between the interdigital spaces to avoid fungal infection

[1].

It was observed that must study participants did not have the hab-
it of hydrating their feet at the first evaluation. However, positive
results were obtained after the intervention, with improvement in
dryness and cracked feet.

Similar results were found in a quasi-experimental study in which
many participants had dry skin and cracks. The intervention test-
ed by the authors was also effective in improving these conditions
[19]. Cracks and dryness in patients are triggered by the impair-
ment of sensitive, motor and autonomic fibers, resulting in a re-
duction in the supply of sweat [1].

Patients with diabetes ate responsible for about 95% of their care.
Thus, actions aimed at foot care are the best strategy to delay or
decrease complications such as diabetic foot [11].

A study carried out in health centers in the city of San Luis Potost,
Mexico, described the sociodemographic and clinical profile of
people with diabetes and their foot care habits before and after
an educational intervention. Authors used participatory and tradi-
tional communication and have found that knowledge about foot
care among individuals with diabetes contributes to avoid future
complications [19].

A systematic review evaluated 11 studies (5 randomized clinical
trials and 6 quasi-experimental studies).From these studies, two
clinical trials were effective in reducing cardiovascular complica-
tions, cataracts, retinopathy, and nephropathy in patients,and all
quasi-experimental studies showed effectiveness in reducing foot
ulcers, peripheral vasculopathy, neuropathy, and in maintaining
the patients’ renal function [20].

An educational intervention performed by nurses was effective
in reducing mild foot problems after three months of follow-up,
such as: calluses: 57.1% versus 44.1% (p = 0.089); cracks: 28.6%
versus 0 (p = 0.000); redness: 17.9% versus 0 (p = 0.001); heel
fissures: 17.9% versus 3.6% (p = 0.219); blisters: 1.8% versus 0
(p = 0.500); fungal infection: 3.6% versus 0 (p = 0.248); adequate
hygiene: 80.4% versus 100% (p = 0.000); adequate nail length:
76.8% versus 94.6% (p = 0.007); and normal thickness: 80.4%
versus 94.6% (p = 0.022) [21].

In the present study, the use of images and simple technologies,
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such as a booklet, pamphlets, and an anatomical model of the
feetto illustrate and simulate the guidelines, produced satisfactory
results. Such instruments facilitate the teaching and learning pro-
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