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Abstract:Abstract:Abstract:Abstract:    Objective:Objective:Objective:Objective: to investigate the risk classification for diabetic foot and associated factors in individuals 

with diabetes mellitus. Method:Method:Method:Method: a cross-sectional study among users followed up in a basic health unit. Data were 

collected with patients who underwent the nursing consultation through a clinical evaluation form of lower limbs. 

The analysis was conducted by means of multivariate logistic regression. Results:Results:Results:Results: total of 69 participants evaluated, 

52.8% presented some degree of risk. There was a higher chance among men, elderly, with reports of pain at rest in 

the legs and feet, history of ulcer and/or amputations, with nursing diagnosis of "impaired skin integrity in the 

elderly". ConclusionConclusionConclusionConclusion:::: most of the users evaluated do not have a high risk, but the focus should be on self-care for 

the prevention of such injury and the clinical examination of lower limbs by nurse. 

Descriptors:Descriptors:Descriptors:Descriptors: Diabetes mellitus; Diabetes mellitus type 2; Diabetes complications; Diabetic foot; Nursing process 

 

ResumoResumoResumoResumo: : : : Objetivo:Objetivo:Objetivo:Objetivo: investigar o grau de risco de pé diabético e fatores associados em indivíduos com diabetes 

mellitus. Método: Método: Método: Método: estudo transversal entre usuários acompanhados em uma unidade básica de saúde. A coleta de 

dados foi feita com os pacientes que realizaram a consulta de enfermagem por meio de um formulário de avaliação 

clínica de membros inferiores. Conduziu-se a análise por meio de regressão logística multivariada. Resultados:Resultados:Resultados:Resultados: dos 

69 participantes avaliados, 52,8% apresentaram algum grau de risco. Verificou-se maior chance entre homens, 

idosos, com relato de dor em repouso nas pernas e pés, histórico de úlcera e/ou amputações, com diagnóstico de 

enfermagem de “integridade da pele prejudicada no idoso”. ConclusãConclusãConclusãConclusão:o:o:o: a maioria dos usuários avaliados não possui 

risco elevado, porém o enfoque deve ser no autocuidado para a prevenção de tal agravo e a realização do exame 

clínico dos membros inferiores pelo enfermeiro.  
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Descritores:Descritores:Descritores:Descritores: Diabetes mellitus; Diabetes mellitus tipo 2; Complicações do diabetes; Pé diabético; Processo de 

enfermagem 

    

Resumen:Resumen:Resumen:Resumen:    Objetivo:Objetivo:Objetivo:Objetivo: investigar el grado de riesgo de pie diabético y factores asociados en individuos con diabetes 

mellitus. Método:Método:Método:Método: estudio transversal entre usuarios seguido en una unidad básica de salud. Se recopilaron datos 

con pacientes que se sometieron a la consulta de enfermería con una evaluación clínica de las extremidades 

inferiores. El análisis se realizó mediante regresión logística multivariante. Resultados:Resultados:Resultados:Resultados: del total de 69 

participantes, el 52,8% presentó algún grado de riesgo. Había una mayor probabilidad entre los hombres, ancianos, 

con informes de dolor en reposo en las piernas y los pies, antecedentes de úlceras y/o amputaciones, con 

diagnóstico de enfermería de "integridad de la piel deteriorada en los ancianos". Conclusión:Conclusión:Conclusión:Conclusión: la mayoría de los 

usuarios evaluados no tienen un alto riesgo, pero el enfoque debe estar en el autocuidado para la prevención de tal 

lesión y el examen clínico de las extremidades inferiores por la enfermera. 

Descriptores:Descriptores:Descriptores:Descriptores: Diabetes mellitus; Diabetes mellitus tipo 2; Complicaciones de la diabetes; Pie diabético; Proceso de 

enfermería 

 

 

IntroduIntroduIntroduIntroductionctionctionction    

 

Diabetes Mellitus (DM) is a relevant public health problem associated with the quality of 

primary health care (PHC). About 415 million people have DM with a worldwide prevalence of 

8.8%. In Central and South American countries, this prevalence was estimated at 26.4 million 

individuals and projected to 40 million in 2030.1 Brazil is the fourth country with the highest 

number of people with DM in the world, and it is estimated that currently 14.3 million 

Brazilians have the disease. In 2015, there were five million deaths from DM worldwide, with 

the proportion of one death every six seconds; in 2040, approximately 227 million people are 

expected to develop the disease.2 

In its chronic phase, the lack of control of the glycemic profile makes favourable the 

appearance of several complications, and among the most serious is the development of the 

diabetic foot, a condition resulting from neuropathy that generates loss of sensitivity, which can 

lead to the appearance of complex lesions that, if not treated, can cause lower limb 

amputations.3 Due to limb involvement, the diabetic foot has been one of the main causes of 

increased hospitalizations due to primary care sensitive conditions (HPCSC) that affects about 

15.0% of individuals with DM.4 
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Complications of diabetic foot account for 40.0% to 70.0% of total lower limb amputations 

in the general population, and 85.0% of amputations are preceded by ulcerations. This injury, in 

addition to increasing mortality, modifies the quality of life, reflecting in absenteeism and 

premature retirements. Most of these cases are preventable with an educational approach or 

periodic examination of the feet, as they allow timely treatment and prevent the development of 

complications.5-6 

It is known, therefore, that the nursing consultation, besides being considered a tool of 

health education, enables the professional to develop his practice autonomously and resolutely 

so the nurse performs an important role as a caregiver and educator. It is also the nurse's 

responsibility to have physical examination of the feet in order to prevent the appearance and 

injuries related to diabetic foot.7-8 

This scenario arouses the need for urgent measures to control and prevent DM, as well as 

their complications.2 It is opportune to conduct studies and research, considering that, 

currently, there are a significant number of people living with severe sequelae and reduced life 

expectancy due to the damage caused by the disease. Considering the severity of its 

consequences, the data regarding the diabetic foot are minimal in Brazil, and although the 

examination of the feet is the most effective form of foot tracking at risk, it is still not a routine 

in most health services.9 Added to this, there are not enough studies that have addressed the 

nursing consultation of patients with DM with the identification of the associated factors of 

diabetic foot. Based on these assumptions, the present study aimed to investigate the 

classification risk of diabetic foot and associated factors in individuals with DM. 

 

MMMMeeeetttthhhhodododod    

This is a cross-sectional study conducted with people with DM in a basic health unit 

(BHU) in the Northeast district of Foz do Iguaçu-Paraná State (PR), from February to July 2019. 
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The municipality is situated at the western end of the State and borders Paraguay and Argentina 

countries. It has an estimated population of 258,532 inhabitants, especially for tourism, 

commerce and high flow of people in a region of triple border.10 The BHU has a total of 3,578 

registered patients, of these 209 are people with DM. 

The study included users registered and monitored by the health team of the Family 

Health Strategy who had DM for at least five years, performed nursing consultations during the 

study period and were undergoing drug treatment for such pathology. The invitation to 

participate in the study occurred in four ways: telephone contact; invitation through the 

Community Health Agent (CHA); scheduling during the reception in the BHU; and approach in 

the educational groups of hypertension and diabetes (HIPERDIA). Losses were those who were 

not located after three attempts to schedule the nursing consultation, and those who did not 

attend on the date and time scheduled for the appointment. 

To carry out the investigation, the research proposal was presented, and authorization 

was requested to the Municipal Health Department of the municipality and, after approval by 

the Research Ethics Committee, the project was presented to the BHU manager and the nurse 

responsible for the team. 

A pilot study was conducted with 10 users to verify and adapt the approach strategies 

adopted and to clarify possible doubts about the data collection instrument. The individuals 

evaluated in this stage were included in the research, since there were no changes in the 

instrument and in the approach strategy. 

For data collection, we used the form known as "Clinical evaluation form of lower limbs 

for prevention of diabetic foot"11, which was adapted to the local reality, composed of four 

phases. The adaptation of the instrument was due to the fact that some data and/or tests are not 

possible to be collected or performed in the studied BHU due to lack of necessary materials and/or 

data available, such as glycated hemoglobin (Hb A1c) >7.0% in the last 3 tests (it was possible to collect 
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data only from the last test, since most of the patients did not have data from previous exams), 

Retinopathy (research with fundoscopy), Nephropathy (research with albuminuria), Evaluation of 

Vibratory Sensitivity (with 128 Hz tuning fork), Motricity Evaluation and Aquileu Reflex. 

 The first phase of the instrument is the anamnesis, is composed of items related to the 

socioeconomic profile: gender (male/female), schooling (years), marital status (with 

partner/without partner), skin colour (white/brown/black/other), income (in minimum wages - 

MW). Another part of this phase involves issues related to the pathology under study and risk 

factors for the development of diabetic foot, which are: inadequate glycemic control in the last 

test - HbA1c> 7.0% - (yes/no), elderly (>60 years), insulin use (yes/no), use of oral hypoglycemicsis 

(yes/no), dyslipidemia (hypercholesterolemia, hypertriglyceridemia and HDL-low) (yes/no), 

hypertension (yes/no), obesity (BMI >30Kg/m2) (yes/no) – for this purpose a digital scale with 

adult anthropometer of the Welmy model W200A was used, sedentary lifestyle (yes/no), smoking 

(yes/no), alcohol consumption (yes/no), low visual acuity (yes/no), associated diseases (yes/no), 

psychosocial factors (denial of the disease, low social level, living alone) (yes/no) and wearing 

inadequate footwear and/or walking barefoot (yes/no). 

The second phase of the instrument consists of items related to the clinical examination 

and risk classification of the diabetic foot, including general evaluation, such as anthropometric 

analysis and specific evaluations related to the vascular and neurological system. Pressure 

sensation was also evaluated with the Semmes-Weinstein monofilament of 10g, thermal 

sensation using test tubes with hot and cold water, tactile through the use of cotton, painful by 

touching a toothpick in the lower limbs and based on the results obtained the risk of foot 

ulceration was classified. The risk classification was based on the guidelines of the Brazilian 

Diabetes Society 2013-2014, as follows: risk degree 0 (patient without loss of plantar protective 

sensitivity (PSP), without peripheral obstructive arterial disease (PAD) and without deformities), 
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risk grade 1 (PSP + deformities), risk grade 2 (PSP + PAD) and grade 3 (patient with ulcer and/or 

previous amputation).12 

Phase three contained a list of ten questions with dichotomous answers, yes or no, that 

evaluated how the patient treated his feet, such as foot inspection, the use of appropriate socks 

and footwear, the hygiene and hydration of the feet, the care with the cutting of nails and the 

prevention of injuries.  

Phase four, which included the guidelines to be followed by the patients, was used in a 

folder format delivered to patients at the end of the consultations, and nursing diagnoses were 

included in this field according to the International Classification of Collective Health Nursing 

Practices (CIPESC®), according to the evaluation and condition of each patient.13  

Data collection occurred during nursing consultations and lasted, on average, 40 minutes 

each, by the BHU researcher, at the day and time agreed with the patient for the feet evaluation, 

by filling in the evaluation form of the lower limbs, and subsequent risk rating. At the end of the 

consultations, the users received a booklet containing information about the necessary care to 

avoid the appearance of problems in the lower limbs. 

Data were tabulated in the Microsoft Excel 2010 program and subsequently evaluated 

using the Bioestat 5.0 software from the Federal University of Pará (UFPA). The risk 

classification of diabetic foot in phase 2 of the instrument was classified as absent (grade 0) and 

present (grade 1, 2 and 3), considered the dependent variable of the study. The association 

between the dependent and independent variables was initially verified by the chi-square test 

(χ2) and followed by the final model adjustment by means of multiple logistic regression, with a 

significance level of 5% performed with all independent variables that met the entry criteria 

(p<0.20) in ascending order to compose the final multivariate model. Only remained the 

variables with p<0.05, or those that changed the odds ratio (OR) in at least 10%. The 
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measurement of the magnitude of effect was verified by the OR values, and respective 

confidence intervals (95% CI). 

The investigation respected the ethical standards of research involving human beings of 

Resolution No. 466/2012 of the National Health Council/Ministry of Health. For each 

participant, the objectives of the research were informed, and the data obtained would be used 

exclusively for scientific purposes, ensuring confidentiality, privacy and anonymity of the 

participant. The participation was made by signing the Free and Informed Consent Form. This 

research was approved by the Ethics and Research Committee of the Dinâmica das Cataratas 

under opinion no. 3,168,543 with CAAE no. 07442919.4.0000.8527 on February 25, 2019. 

 

ResultResultResultResultssss    

 

Sixty-nine people with DM registered by the health team participated in the study and met 

the inclusion criteria. In this study, the losses were those not found after three attempts to perform 

the nursing consultation (27). Only two people did not accept to participate in the research. 

Regarding the profile of the participants, it was found that the majority were female 

(57.9%; 95% CI: 46.3; 69.5), non-brown skin colour (59.4%; 95% CI: 47.8; 71.0), lived with a partner 

(62.3%; 95% CI: 50.9; 73.7), retired (57.9%; 95% CI: 46.3; 69.5), family income of 02 Mw or more 

(50.7%; 95% CI: 38.9; 62.5), schooling older than 08 years (85.5%; 95% CI: 77.2; 93.8), with DM less 

than 05 years (72.4%; 95% CI: 61.9; 82.9), do not use insulin (63.7%; 95% CI: 52.4; 75.0), use oral 

hypoglycemic (97.1%; 95% CI: 93.1; 101.1) and presence of other diseases (85.5%; 95% CI: 77.2; 93,8). 

Regarding glycemic control, 56.5% (95%CI: 44.8; 68.2) had the last test with inadequate 

control (Hb A1c > 7.0%), 72.4% (95%CI: 61.9; 82.9) of the interviewees were elderly, 63.7% (95% CI: 

52.4; 75.0) had dyslipidemia, 79.7% (95% CI: 70.2; 89.2) were hypertensive, 53.6% (95%CI: 41.8; 

65.4) had BMI >30Kg/m2, a total of 63.7% (95% CI: 52.4; 75.0) were sedentary, most reported not 

being smokers (94.2%; 95% CI: 88.7; 99.7) neither alcoholic (98.5% ; 95% CI: 95.6; 101.4), most of 
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the interviewees reported having low visual acuity (84.0% ; 95% CI: 75.3; 92.7), the majority 

(75.3% ; 95% CI: 65.1; 85.5) had no psychosocial risk factors, and 72.4% (95%CI: 61.9; 82.9) used 

inappropriate footwear and/or walked barefoot. 

Table 1 shows the risk classification for the development of diabetic foot in phase 2 of the 

instrument. Of the participants, 47.9% were classified at risk level 0, followed by patients with 

risk grade 1 (39.1%), risk grade 3 (7.2%), and 5.8% classified as at risk grade 2. Only participants 

with risk classification 3 declared receiving guidance regarding care for their lower limbs and 

had been previously evaluated by a health professional. 

 

Table 1 – Diabetic foot risk classification, Foz do Iguaçu, 2019. 

 

VariVariVariVariableableableable nnnn %%%% 

Classification 0 33 47.9 

Classification 1 27 39.1 

Classification 2 4 5.8 

Classification 3 5 7.2 

 

In phase 3 of the instrument, aspects related to self-care for the lower limbs were 

evaluated. Of the participants evaluated, 53.6% stated that they examined their feet daily for 

alterations, 82.6% reported walking barefoot or used slippers with straps between their fingers, 

and 75.3% of the interviewees reported paying attention to the places where they walk in order 

to avoid foot injuries. 

Table 2 informs the multivariate analysis that statistically associated, in phase 1 of the 

instrument, with gender variables with emphasis on men and higher chance of diabetic foot 

among the elderly. In this same phase, individuals with resting pain in the legs and feet and 

with the presence of ulcers and/or amputations were more likely to have a diabetic foot. 
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Table 2 – Multivariate analysis of diabetic foot assessments, Foz do Iguaçu, 2019. 

VariVariVariVariableableableable OROROROR ICICICIC95%95%95%95% pppp 

Sex     

Female 1   

Male 5.02 1.49; 16.83 0.009 

Elderly (> 60 years)    

No 1   

Yes 7.70 1.73; 34.24 0.007 

Pain at rest in the legs or feet 

No 1   

Yes 8.14 1.21; 54.85 0.031 

Ever had ulcer or amputation of your feet 

No 1   

Yes 6.78 1.23; 37.36 0.028 

Impaired skin integrity in the elderly 

No  1   

Yes 4.70 1.14; 19.37 0.032 

 

In phase 3 of the instrument there was no variable with statistical significance for the 

development of diabetic foot. In phase 4, individuals with nursing diagnosis of "Impaired skin 

integrity in the elderly" (OR: 4.70; 95% CI: 1.14; 19,37; p=0.032) showed a higher chance of 

diabetic foot. 

 

DiscuDiscuDiscuDiscussssssssionionionion    

 

The findings of this study showed that pain at rest in the legs and feet, and the presence 

of ulcers and/or amputations are factors associated with the development of the diabetic foot. 

Most of the users evaluated do not have a high risk for the development of such pathology, 

however, the focus should be on self-care for the prevention of such a disease. The PHC is the 

gateway, coordinator, and controller of the health care network, can play a fundamental role in 

reducing possible complications, and in this scenario, nurses have to evaluate the foot in order 

to recognize risk factors, aiming to reduce the incidence of diabetic foot and amputations.6 
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In this study, most people with DM had other comorbidities, such as hypertension and 

dyslipidemia, and inadequate glycemic control, which points to the need for greater follow-up of 

PHC as an ordering of care in the health care network. People with DM should be monitored and 

inserted in care routines and health education actions, aiming to empower themselves for self-care.6 

Data analysed showed that 47.9% of the patients evaluated were classified as at risk level 

0. A similar fact can be observed in a study conducted in São Paulo (SP): although the author 

classified the risk of developing diabetic foot in different grades, 1, 2, 3, and 4, where grade 1 

corresponds to the risk degree 0, the present study showed that 66.0% of the evaluated patients 

were classified as risk degree 1.2 

Only those classified as risk degree 3 (7.2%) declared receiving guidance to care for the 

lower limbs, and had their feet evaluated by a health professional, since they were already under 

specialized follow-up due to amputations and/or ulcers in the lower limbs. This finding points 

to the lack of guidance for the patient's self-care regarding the prevention of diabetic foot, 

considering that those patients who presented the risk level 0, 1, and 2, did not receive any 

guidance. An investigation conducted in the State of Ceará, with the aim of evaluating the 

knowledge of patients with type 2 DM in relation to self-care with their feet, found that 49.8% 

had inadequate knowledge showing that they follow guidelines in a fragmented way not 

knowing the risks associated with the behaviours adopted.14 

Other aspects found in this investigation indicated that the elderly and men were more 

likely to develop diabetic foot. This fact corroborates with research conducted in Belo 

Horizonte (Minas Gerais State) and in a large municipality in Southern Brazil in which they 

observed that advanced age has been a risk factor for increased mortality in people with DM. 

Regarding self-care, men presented higher deficits compared to women.15-16 

In addition to the higher prevalence of chronic diseases, the elderly present a particular 

condition of worsening health conditions resulting from pathophysiological processes of 
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aging.17 When it comes to health care, it is observed that men are more susceptible to the onset 

of chronic non-communicable diseases (NCDs) and live, on average, seven years less than 

women. This fact has been mainly associated with the resistance of the male population to seek 

preventive health care.18 

Individuals who presented as the main symptom resting pain in legs or feet showed a 

higher chance of diabetic foot. This occurrence represents a health problem due to its chronic 

characteristic, which can generate functional disability directly affecting life quality. In general, 

people with DM with neuropathic pain have greater impairment in general activities, and may 

cause depression, anxiety, including sleep, and rest disorders.19-20 This symptom may also be due 

to atherosclerosis that often occurs in people with DM as it generates tissue hypoxia in the 

lower limbs.21 A case study conducted in João Pessoa, State of Paraíba (PB) showed that the 

nursing diagnosis "Intense pain in lower limbs" was an always constant phenomenon.17  

The history of ulcers and / or previous amputations in the feet was also shown to be an 

associated factor for the development of the diabetic foot. Retrospective longitudinal study 

conducted in Rio Grande do Sul, which evaluated the changes in the feet of people with DM, 

showed that patients with ulcers and amputations had a significant risk for mortality.22 

Investigation conducted in Santa Catarina, Paraná State, that estimated the disease burden for 

amputations of lower limbs attributable to DM, revealed that men suffered more lower limb 

amputations when compared to women, and lost more years of healthy life due to the amputation.23 

Among the complications of DM, diabetic neuropathy stands out as the most common, 

making the feet one of the regions of the body most vulnerable to the development of ulcers, 

being a risk factor, considering that 85.0% of the amputations in people with DM are due to 

previous ulcers.2,4,24 

Regarding the nursing consultation with people with DM, it is noteworthy that this is a 

private activity of nurses that allows them to exercise their role as health educator, clarifying 
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doubts, guiding, promoting care, and providing the patient with knowledge, thus contributing 

to the prevention of diseases from chronic diseases.24 Thus, nursing appointment together with 

the prescription of care is an indispensable activity for the recognition of health risks, since it 

provides nurses with the planning of their care.6 

Among the nursing diagnoses classified according to the CIPESC® it was detected that 

those who presented "Impaired skin integrity in the elderly" had a 4.70 chances of developing 

the diabetic foot than patients who did not present this diagnosis. This finding corroborates 

with a study conducted with elderly people with DM in a UBS in Candido Sales, State of Bahia, 

that showed that the diagnosis "Risk of impaired skin integrity" was verified in all study 

participants, also being identified the effective diagnosis of "Impaired skin integrity" in some 

elderly evaluated. It is necessary that the nursing professional knows how to evaluate the lower 

limbs of patients and guide them to the necessary care, since the integrity of the skin, especially 

of the elderly diabetics, is impaired.25 

A limitation of this research refers to the fact that the methodology used does not allow 

to verify the duration of complications related to diabetic foot among the respondents, but only 

to identify its presence or absence. From this perspective, this study has no generalization 

power to evaluate the care of people with diabetes in other realities. Nevertheless, it is believed 

that it contributes in the area of DM and nursing by presenting the factors that are associated 

with diabetic foot that were identified from a private activity of the nurse in the nursing 

appointment. This investigation points to the potential of nurses' action in detecting factors 

associated with chronic conditions, such as DM in PHC. 
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ConclusConclusConclusConclusionionionion    
 

Elderly men had a higher risk of developing complications due to decompensated DM. 

The history of ulcer and/or anterior amputations and the presence of pain at rest in legs or feet 

also proved to be factors associated with diabetic foot. 

The absence of evaluation of the lower limbs of people with DM in PHC was detected, 

which may imply future complications of DM due to lack of guidance and follow-up. 

This finding points to the importance of performing the clinical examination directed to 

the lower limbs during the nursing activities developed in PHC, as in addition to detecting 

possible problems, it makes possible to individuals to take care in the prevention of diabetic 

foot, since this problem leads to the reduction of autonomy and self-esteem causing an impact 

on the individual's life quality, besides reducing work capacity and life expectancy. 

 In this study, it was not possible to understand which guidance and health education 

actions people with DM received or participated in. The attention levels and / or other points in 

the health care network that provided educational guidelines were also not identified. Future 

investigations, however, are recommended to address these aspects. 
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