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Abstract: Among the complications that can be triggered by diabetes mellitus, peripheral neuropathy
is the most common affection, causing a delay in the speed of conduction of sensitive stimuli,
facilitating the occurrence of repetitive traumas making the individual susceptible to plantar ulcers.
Objective: To characterize the protective sensitivity of diabetic feet seen in primary care in Reconcavo
Baiano. Methods: This is a cross-sectional study with 127 diabetic patients registered in Family Health
Strategies. Results: The monofilaments that responded most frequently were lilac, orange and red. The
points with the highest degree of sensitivity are represented, by the lilac monofilament at point 1, 44
(34.6%) on the right foot, and on the left foot 49 (34.6%) at points 4 and 8. Followed by the monofilament
orange, which on both the right and left feet showed 27 (21.3%) at point 9. The red monofilament with
24 (18.9%) on the right foot and 21 (16.5%) on the left foot, both in the point 9. Conclusion: The
characterization of the protective sensitivity of diabetic feet seen in the ESF's in the city of Cachoeira
was difficult to discriminate in form and protective sensitivity for the foot. The results suggest the
examination and care of the feet by encouraging educational strategies for supported self-care.
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INTRODUCTION

Global estimative indicates that 382 million people live with Diabetes Mellitus (DM) (8,3%),
and this number can grow at 592 million in 2035, The population aging, the growing obesity
prevalence and sedentarism, as like urbanization process, are considerate firstly responsible factors
to highly incidence and DM prevalence all over the world. The scenery entailed high social costs and
financial to patient and health system -2,

Among the complications who might be triggered by DM, peripheric neuropathy (NP) it’s more
common involvement, causing retard in speed conduction of sensitive stimulus, facilizing repetitive
trauma occurrence in the foots becoming to ulcers ®. The peripheric neuropathy can compromise
sensitive fibers, that motor and autonomic. The Sensitive component produce gradual loss of
sensibility of pain, plantar pression perception, temperature and proprioception. The sensibility loss
constitutes in significant factor in these cases, conducing to lesion/ulceration of the inferior member.

The international working group about Diabetic Foot (IWGDF) conceptualizes diabetic foot as
“infection, ulceration and/or destruction of soft tissues associated to neurologic alterations and couple
grades of peripheral arterial disease (PAD) in inferior members G,

The International Working Group on the Diabetic Foot (IGGDF) conceptualizes diabetic foot
as "infection, ulceration and/or destruction of soft tissues associated with neurological changes and
various degrees of peripheral arterial disease (PAD) in the lower limbs"®

About 50% of people with type 2 diabetes mellitus have PN and approximately 20% of these
people's hospitalizations are related to foot problems. The risk of amputation, when compared to non-
diabetics, is increased by 15 to 40% . The most important risk factors for the appearance of foot
ulcers are diabetic polyneuropathy, misinformation about foot care, the presence of abnormal pressure
points that favor callosities and deformities, peripheral vascular disease, trauma caused by the use of
inappropriate shoes, as well as individuals with a previous history of ulcer or amputation of recurrence
7). Screening to identify the foot at risk of ulceration requires two extremely simple measures,
clinical history and examination of the feet performed in the community, centers or health centers,
outpatient clinics or hospitals ). Unfortunately, it is not yet routine in several workplaces around the
world. Data from a multicenter study in Brazil show that only 58% (1,300) of patients with DM2
treated at specialized and non-specialized centers had a record of foot examination performed in the
previous year ®. A study cited by Kattia Ochoa-Vigo reported a reduced percentage of new and

larger amputations in the same limb or in the contralateral, results that can be attributed to the
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educational process instituted for the participants, addressing foot care, as well as providing orthosis
to patients . Regarding the educational strategies of self-care, authors emphasize the direction to
examination and foot care ©'?, in addition to emphasizing good glycemic control and regular
exercise. The purpose is to sensitize, motivate and change the attitudes of the person who should
incorporate the information received, about foot and footwear care, into their daily lives, consequently
reducing the risk of injury, ulcers and infection. The objective of this study was to characterize the
protective sensitivity of diabetic feet treated in primary care in the Reconcavo Baiano.

METHODS

This is a cross-sectional study based on semi-structured interviews through an evaluation form
in which the sociodemographic and clinical conditions related to the sensory condition were
described. To evaluate the protective sensitivity of the lower limbs, Semmes-Weinstein
monofilaments (Sorri-Bauru Estesiometer) &9, a low-cost and easy-to-operate evaluation method,
suggested by the SBD-Brazilian Society of Diabetes, were used as a tool for neurological evaluation
of plantar pressure (figure 1). These nylon monofilaments have different thicknesses and are
classified according to the pressure they exert and by colors that indicate the degree of involvement
of surface sensitivity . Data collection was carried out at the participants' homes, from May 2017 to
July 2018.
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Figure 1 - Areas of the test (A) and application of monofilament (B,C). Source: Pedrosa HC,
Nery ES, Sena. The challenge of the project saving the diabetic foot. Diabetes Therapy,
1998;419):1-10.

Population

Population The population estimate for the municipality of Cachoeira by the last sense, since
the last ten years, in 2019 comprised 33,470 individuals. Of the 14 Family Health Strategy (FHS) in

the city, they were selected through a convenience sample, considering those located in the central
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region of the city and viable access. In four FHS's, 127 individuals of both sexes were evaluated.
Inclusion criteria in this study were patients with diabetes mellitus, registered in the FHS, with or
without a diagnosis of hypertension, aged over 18 years, who agreed to participate in the research and
signed the free and informed consent form.

This study was approved by the Research Ethics Committee of the Faculdade Adventista da
Bahia (FADBA) with CAAE 468513-2-0000-0042.

Statistical Analysis

A descriptive analysis was performed followed by categorical variables by relative frequency
and continuous variables by measures of central tendency through mean and median. The analysis
was performed using SPSS (Statistical Package for the Social Sciences) software, for Windows
(version 21.0).

RESULTS

127 diabetic individuals participated in the study, 92 (72.4%) were female, and the average age
was 64.30 + 12.5 years. In relation to income, 50 (39.4%) reported receiving up to one minimum
wage per month. As for the level of education, only 39 (30.7%) reported having reached elementary
school. The highest occupation of individuals was retirees, 58 (45.7%).

As for the clinical diagnosis, 67 (52.8%) had only diabetes and 57 (44.9%) had diabetes and
hypertension. With regard to personal history related to other diseases, 76 (59.8%) reported metabolic
and 30 (23.6%) cardiovascular problems.

The monofilaments that responded most frequently were lilac, orange and red. The points with
the highest degree of sensitivity are represented, respectively, by lilac monofilament at point 1,
44(34.6%) on the right foot, and on the left foot had 27 (21.3%) at point 9. Red monofilament with
24 (18.9%) on the right foot and 21 (16.5%) on the left foot, both at point 9.

Tables 1 and 2 illustrate the information corresponding to the use of Semmes-Weinstein

monofilaments and their respective points.
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Variable N=127
N/ %

Right Foot Purple Red Orange
Point 1 44 (34,6%) 17 (13,4%) 10 (7,9%)
Point 2 41 (32,3%) 10 (7,9%) 3 (2,4%)
Point 3 42 (33,1%) 7 (5,5%) 10 (7,9%)
Point 4 42 (33,1%) 12 (9,4%) 10 (7,9%)
Point5  39(30,7%) 13(10,2%) 7 (5,5%)
Point 6 37 (29,1%) 13 (10,2%) 14 (11%)
Point7  42(33,1%) 10 (7,9%) 5 (3,9%)
Point 8 43 (33,9%) 15 (11,8%) 11 (8,7%)
Point 9 19 (15%) 24 (18,9) 27 (21,3%)
Point 10 24 (18,9%) 9 (7,1%) 9 (7,1%)

Table 1 - Frequency in the right foot sensitivity
Source: Results of the present study.
Variable N=127
N /%
Left Purple Red Orange
Foot
Point 1 42 (33,1%) 16 (12,6%) 6 (4,7%)
Point 2 40 (31,5%) 8 (6,3%) 7 (5,5%)
Point 3 38 (28,9%) 10 (7,9%) 7 (5,5%)
Point 4 49 (38,6%) 12 (9,4%) 4 (3,1%)
Point 5 41 (32,3%) 9 (7,1%) 9 (7,1%)
Point 6 41 (32,3%) 4 (11%) 9 (7,1%)
Point 7 40 (31,5%) 6 (4,7%) 5 (3,9%)
Point8  49(38,6%) 14 (11%) 8 (6,3%)
Point 9 27 (21,3%) 21 (16,5%) 27 (21,3%)
Point 10 23 (18,1%) 14 (11%) 9 (7,1%)

Table 2: Frequency in the left foot sensitivity.

Source: Results of the present study.

DISCUSSION

Among the complications of diabetes are chronic lesions in blood vessels, vasculopathies that
affect sensorimotor function, impairing nerve conduction and causing progressive loss of long-term

sensitivity, as well as motor sensitivity 3%, The impairment of protective sensitivity is one of the
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most frequent changes and its evolution occurs slowly and partially, with the feet being the most
affected resulting in neuropathy (101314

The combination of neuropathy and/or vasculopathies in patients with diabetes mellitus
characterizes the diabetic foot by the variety of multifactorial abnormalities. Diabetic foot is the most
frequent cause of complications, with a high rate of amputation, prolonged hospitalization and high
hospital cost in our country (0:12)

In the United States of America, the diabetic foot comprises 25% of hospital admissions, which
entails high costs, raising $28,000 for each admission for ulceration, increasing in cases of
amputation. Unfortunately, in Brazil the data are scarce or non-exists, the knowledge of health
professionals about diabetic foot is critical ™. Until we move in this direction, the reality of resolution
through public health policies is low. However, it is necessary for health professionals to contribute
to the predisposition to the diabetic foot *® and in time to instruct, guide individuals with DM.

In this study, the sensory condition of individuals registered in FHS's in the city of Cachoeira-
BA was characterized. Of the 127 survey participants, 69.3% did not complete elementary school.
The low level of education can interfere with understanding and adherence to the proposed treatment
to control diabetes and its complications, bringing fewer opportunities for learning about health care.
This increases the risks of these individuals developing the diabetic foot ¢

The average age of the population was 64.3 + 12.5 years, which demonstrates an elderly
population. The literature indicates that age is a risk factor for patients with type 2 diabetes to develop
neuropathy, especially when related to the time since diagnosis of the disease *”) Regarding the
clinical diagnosis, most of the research participants had diabetes associated with hypertension. A
survey conducted with diabetics from Minas Gerais found that all respondents had the same
associated clinical condition, and, according to national data, these two comorbidities together
contribute to the increase in morbidity and mortality of the Brazilian population 8-

In this study, the monofilaments used in the evaluation of sensitivity with greater predominance
were lilac (2.0g), red (4.0g) and orange (10.09). In lilac, the point on the lateral face of the middle
foot predominated, both on the right and left foot. Red and orange, on the other hand, were more
frequent at the point below the calcaneus. Normally, the plantar region is protected by an adipose
cushion, which dissipates weight forces in all directions. Therefore, displacements or atrophy in these
cushions will cause increased pressure under them, especially under the metatarsal heads with rigid
deformity, increasing the pressure in this region %

This change is explained by the fact that this region of the foot has a greater amount of keratin
and fat, precisely because it is one of the most overloaded regions during locomotion tasks and

receives sensory innervation of the sural nerve. It is also known that this nerve is one of the first to
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be affected in the progression of diabetic neuropathy, and may justify its greater impairment in
relation to other areas ?%:

Prolonged exposure to hyperglycemia associated with cardiovascular factors results in
impairment of nerve fibers. This favors insensitivity, biomechanical changes and, therefore, modifies
the pressure site in plantar regions. The increase in abnormal pressure causes hyperkeratosis and
callosities, which are pre-ulcerative (1223,

Orange monofilament is established as a criterion for diabetic neuropathy ©, which indicates
loss of protective sensation to the foot, vulnerability to injuries and loss of discrimination for hot and
cold. This characterization draws attention to the beginning of the onset of the disease. Although in
this study orange monofilament was not predominant, attention should be paid to the prevalence of
red on both feet, indicating loss of sensitivity in the forefoot region, which seems to be a warning sign
for patients with diabetes.

A study conducted by the Brazilian Society of Orthopedics and Traumatology of Sao Paulo,
with 300 individuals, has shown that the place with the greatest vulnerability to ulcers, infections
arising from these ulcers and amputations is the forefoot. Of the patients who developed ulcers, 70%
were in this region; infections resulting from ulcers were 65.4% also in the forefoot region and partial
or complete amputation performed, 53.3% was in the forefoot 2

Likewise, we should note that the prevalence of loss of sensitivity in the forefoot region of the
individuals in the research becomes a warning sign for the risk of plantar ulceration. Mainly because
it has a profile of low education, advanced age and associated metabolic disease. This population
should have access to public policy actions promoted by health professionals working in the FHS. If
these actions are not resolute, these individuals will be likely to suffer from plantar ulcers and
amputations.

A large part of the sample of the population of the present study focused on this initial phase,
being predisposed to the consequences, such as loss of the protective sensation to the foot, and may
still feel deep pressure and pain. Therefore, a change in sensitivity should be identified early on, the
aspects established and reinforced in order to avoid complications resulting from this loss.

In view of the vulnerability in the population studied, some of the indispensable items for the
prevention of diabetic foot ulcers is education for individuals with DM and their caregivers,
specialized teams at different levels, as well as in primary care (primary level).

The organization of health services from the perspective of promotion and prevention permeates
the empowerment of the subject and his life history. Strengthening their affective bonds is a primary
tool for the resumption of autonomy over their health 324 |t is necessary to share with the patient

the responsibilities for success in treatment and, with this, avoid or minimize future complications
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responsible for reducing their quality of life .

CONCLUSION

In this study to characterize the protect sensibility of diabetic foot protection attended at ESF
in city of Cachoeira, was hard to discriminate to form and protective sensibility to foot. These
conditions signalize presence of diabetic neuropathy, pointing that necessity to precocious assessment
to diabetic foot, as like prevent actions.
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