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ABSTRACT
Objective: To describe the knowledge and behaviors of  patients with diabetes towards foot care. Methods: A cross-sectional descriptive study
was conducted at a university research and intervention center in the interior of  the state of  São Paulo. Data were collected through interviews,
two specific questionnaires, and physical examination of the foot in 55 patients in 2005. Results: The participants did not recognize the
dimension of the true risks regarding lack of foot care. The participant knowledge of diabetes did not translate into actions to prevent foot
problems. These results suggest the need to take into consideration specific individual characteristics and the individual�s interactions with the
environment in designing educational interventions. Conclusions: Health care professionals need to understand that discrepancy between
knowledge and behaviors of patients with diabetes is not an obstacle impossible to cross, but a challenging issue that needs to be addressed.
Keywords: Diabetes mellitus; Primary prevention; Diabetic foot/prevention & control; Health behavior; Health knowledge, attitudes, practice 

RESUMO
Objetivo: Identificar o conhecimento e comportamento de pessoas diabéticas em relação aos cuidados com os pés. Métodos: Estudo
descritivo e transversal realizado em um centro de pesquisa e extensão universitária do interior paulista, em 2005. Foram entrevistados 55
pacientes diabéticos. Para a obtenção dos dados utilizamos um formulário, dois questionários e exame físico dos pés. Resultados: As pessoas
diabéticas não reconhecem a dimensão do risco real com relação aos pés. O conhecimento referido nem sempre se traduz na adoção de ações
de autocuidado para a prevenção de problemas relacionados aos pés. Esta realidade aponta para a necessidade de considerarmos as particularidades
de cada sujeito e sua interação com o ambiente, para delineamento das intervenções educativas. Conclusões: É preciso que os profissionais
de saúde compreendam que o descompasso entre conhecimento e comportamento dos diabéticos não deve ser interpretado como um
obstáculo intransponível, mas como um dos desafios fundamentais que precisam ser enfrentados.
Descritores: Diabetes mellitus; Prevenção primária; Pé diabético/prevenção & controle; Conduta de saúde; Conhecimentos, atitudes e prática em saúde

RESUMEN
Objetivo: Identificar el conocimiento y comportamiento de personas diabéticas en relación a los cuidados de los piés. Métodos: Estudio
descriptivo y transversal realizado en un centro de investigación y extensión universitaria del interior paulista, en el 2005. Fueron entrevistados
55 pacientes diabéticos. Para la obtención de los datos utilizamos un formulario, dos cuestionarios y examen físico de los piés. Resultados:
Las personas diabéticas no reconocen la dimensión del riesgo real en relación a los piés. El conocimiento referido no siempre se traduce en la
adopción de acciones de autocuidado para la prevención de problemas relacionados a los piés. Esta realidad apunta hacia la necesidad de
considerar las particularidades de cada sujeto y su interacción con el ambiente, para el delineamento de las intervenciones educativas.
Conclusiones: Es preciso que los profesionales de salud comprendan que el descompás entre conocimiento y comportamiento de los
diabéticos no debe ser interpretado como un obstáculo intransferible, sino como uno de los desafíos fundamentales que precisan ser
enfrentados.
Descriptores: Diabetes mellitus; Prevención primaria; Pie diabético/prevención & control; Conducta de salud; Conocimientos, actitudes
y práctica en salud
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INTRODUCTION

Diabetic foot is one of the most incapacitating chronic
complications resulting from poor disease management.
It has a social and economic impact on families, health
system, and society as a whole in both developing and
developed countries(1).

Diabetic foot is the main cause for hospital admissions
in diabetic patients and accounts for 6% of all admissions
in the United States. In Brazil, the prevalence of  foot ulcers
is 5% to 10% in type 2 diabetic patients(2).

Lower limb conditions such as diabetic neuropathy,
peripheral vascular disease, ulcers, and limb amputations
are seen twice as much in diabetic compared to non-
diabetic patients affecting 30% of those aged 40 or
more(3).

It is estimated that at least 15% of diabetic patients
will develop a foot lesion in their lifetime(4). A study has
showed that 28% of patients followed up in a health
care clinic developed foot lesions over a 30-month
period(5).

Diabetic neuropathy is a major factor for the
development of lower limb ulcers affecting 50% of all
diabetic patients over 60. This condition may be present
before their loss of protective sensitivity and it makes
them more susceptible to trauma and poses a 7-fold
increased risk of ulcers(6-8).

A serious challenge for early diagnosis of diabetic
patients at high risk of lower limb ulcers is inadequate foot
care and foot self-examination. Studies have reported that,
in patients diagnosed with diabetes who were admitted to
hospitals, 10% to 19% of them had their feet examined
after footwear and socks were taken off(9-10).

However, it is well-established that 85% of diabetic
foot problems are preventable with specialized care(1).

Current recommendations for adequate prevention
and intervention include identification of  risk factors such
as diabetic neuropathy, peripheral vascular disease, and
structural foot deformities using soft and soft-to-
intermediate technology(1).

For successful prevention efforts there is a need to
further explore foot care knowledge and behaviors in
diabetic patients. To achieve the goals of  diabetes
education, patients should be encouraged to take a
proactive attitude toward self-care, they need to change
old life habits which would require converting information
into action(11).

Health providers should involve diabetic patients in
all stages of  the education process. For shared therapeutic
responsibility patients have to broaden their specific
knowledge and develop skills for self-care. Hence, they
must clearly know what they need, what they praise and
what they want in life.

Health education is intended to provide successful

learning experiences to facilitate voluntary behavior
changes for improving health and quality of life. Health
education for diabetic foot prevention should include
personal development that would enable people to change
their foot care behavior. There is a need to create
facilitating conditions for strengthening and maintaining
desired behaviors where diabetic patients are committed
partners involved in the education process.

While caring for chronic patients, health providers
should assess patients� willingness to learn using effective
learning approaches. The assessment of  patient knowledge
and skills, especially their ability to deal with daily
problems, is a key component of foot self-care.

There is no consensus on the best education approach
but it has been evidenced that, in the short run, knowledge
improvement is accompanied of, though slight, risk
reduction of  ulcers and amputations. Special attention
should be paid to those patients at high risk for the
development of ulcers and they should be followed up
every three months. Raising awareness is crucial since
removing calluses is known to reduce plantar pressure
by 26%(12).

Recognizing that both foot care knowledge and
behaviors are critical for the prevention of lower limb
complications in diabetic patients, and that there are scarce
Brazilian studies on this subject, the objective of the
present study was to assess foot care knowledge and
behaviors in diabetic subjects.

METHODS

Descriptive cross-sectional study conducted at a
university facility in an inner city of  the state of  São Paulo,
southeastern Brazil, in 2005. A convenience sample was
drawn including 55 diabetic patients registered at the study
facility who met the following inclusion criteria: having
type 1 or type 2 diabetes; being enrolled in the Diabetes
Education Program offered at the facility; and agreeing
to participate in the study by signing a free informed
consent form. Exclusion criteria were cognitive and
sensory deficits or mental disorder that would make
subjects unable to answer the questionnaire.

Sociodemographic (gender, age, schooling, family
income) and clinical (type of diabetes, time since
diagnosis, type of treatment, comorbidities, body mass
index [BMI]) variables were collected using a
questionnaire. In addition to clinical history, information
on skin, and cardiovascular changes, and autonomic,
motor, and sensory neuropathy were collected through
foot examination using 10-g Semmes-Weinstein
monofilaments and a 128-Hz pitchfork for measuring
vibratory and tactile sensitivity.

For the assessment of  knowledge and behaviors, two
questionnaires were specifically developed for this study
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based on the International Consensus on the Diabetic Foot
guidelines(1). Both questionnaires were first evaluated by
three diabetes specialists for instrument adequacy and then
pre-tested in three diabetic patients registered at the facility.
The instruments showed to have clear language and to be
suitable to achieve the proposed objectives.

Each questionnaire consisted of 24 multiple choice
questions in a checklist format. For each question there
was only one correct answer. Both instruments had the
same contents but with different phrasing. The order of
item presentation, sequence of choices and verbs used in
the questions were periodically changed to prevent patients
to memorize them.

Data was collected during individual face-to-face
interviews in an especially reserved comfortable room at
the facility. First the questionnaire assessing behaviors was
administered and subjects were asked to answer the
questions that reflected their current foot care at home
regardless of  whether their answers were correct or wrong.
Then subjects underwent foot examination(1). A
questionnaire about knowledge was applied after
everything else to avoid any influence on subjects� self-
assessment of  their behaviors.

Knowledge and behaviors were measured by summing
up the scores obtained from each correct answer. Each
correct answer scored one point. The total score was 24
points.

Data were coded and entered into an Excel
spreadsheet and analyzed in SPSS program v. 11.5.
Descriptive statistics were used to present all results.

RESULTS

Sociodemographic and clinical characteristics
Of 55 (100%) diabetic subjects included in the sample,

72.7% were females aged 29 to 79 years. Mean age was
59.7 years old, and 56.4% were older than 60. Also, 33.3%
of males and 40.0% of females aged between 60 and 69
years, accounting for 38.2% of the entire sample. Of all
subjects studied, 96.4% had type 2 diabetes.

In the sample, 41% had up to eight years of  schooling.
As for family income, 52.7% reported three to five
monthly minimal wages (MMWs) and 20.0% one to two
MMWs; 72.7% of the subjects were low-income. In
regard to time since diabetes diagnosis, 40.0% had six to
10 years of  disease and 32.7% one to five, mean 9.7 years.

As for diabetes management, all subjects reported
following a special diet; 65.0% engaged in any physical
activity; 74.5% used oral antidiabetic agents and 36.4%
insulin.

With respect to clinical risk for diabetes complications,
70.9% had arterial hypertension, 50.9% cataracts, 30.9%
peripheral vascular disease, 23.6% retinopathy, and 16.4%
acute myocardial infarction. It should be noted that 63.6%

had BMI higher than 30 kg/m², i.e., obesity.

Conditions predisposing for the development of
diabetic foot disease

Table 1 shows data related to skin and cardiovascular
changes, and autonomic, motor, and sensory neuropathy
predisposing diabetic foot complications.

Sensory neuropathy was evaluated using vibratory and
tactile sensitivity tests and the Achilles reflex test. Of 55
subjects studied, 98.2% showed vibratory sensitivity. One
subject did not have local sensitivity in the metatarsal head.
As for tactile sensitivity, 40% did not show any sensitivity
in the 10-g monofilament in at least one of 10 spots tested
as recommended(13-14). All subjects showed intact sensitivity
in Achilles reflex test.

Foot care behaviors
In the assessment of foot care behavior, low scores

were found for correct answers on adequate foot care.
Mean score was 12.9, ranging between 7.5 and 18. It should
be mentioned that 36.4% of subjects provided less than
50% correct answers. Figure 1 presents adequate and
inadequate foot care behaviors found.

As for adequate behaviors, 78.2 did not use heating
pads on their feet, 78.2% checked inside their footwear
before wearing them, 70.9% dried between their toes
when their feet were wet, 65.4% wore leather footwear,
60.0% wore comfortable soft footwear, and 60.0%
avoided going barefoot.

On the other hand, as for inadequate behaviors, 98.2%
wore open home and street footwear, 89.1% wore seam
or seamless footwear, 85.4% removed their calluses with
inappropriate nail files and chemical products, 83.6% cut
their toe nails inappropriately, very short and round, 83.6%
bought footwear in the morning or early afternoon; 80.0%
wore seam dark socks, 78.2% did not lubricate their feet
on a daily basis, 69.1% trimmed their cuticles, 67.3% did
not examine their feet on a daily basis, and 63.6% used
emollients between their toes.

Foot care knowledge
Subjects� foot care knowledge was satisfactory. Mean

score of correct answers was 16.6, ranging between 10
and 22; 65.4% provided between 54.2% and 75.0%
correct answers.

Figure 2 presents the subjects� correct and wrong
knowledge on foot self-care.

In regard to correct foot care knowledge, all subjects
reported they checked their footwear before wearing it,
94.5% were aware of the importance of daily foot wash-
ing, 87.3% said it was important to dry between the toes,
83.6% knew they should avoid going barefoot, 81.8%
reported they should examine their feet everyday, and
54.5% said they know their nails should be cut properly.
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As for wrong knowledge about foot self-care, 72.7%
did not mention daily foot lubrication, 58.2% were not
aware of the best time of the day to buy footwear, and
56.4% did not know the type of soap that should be
used in foot washing.

differences between men and women(18-19).
The sample studied was characterized by low schooling;

41% had up to eight years of education. Patients with low
education have more difficult access to information and
find it harder to understand the complex disease mecha-
nisms and treatments provided, thus limiting their opportu-
nities for gaining knowledge about health care(20-21). As for
family income, the majority (72.7%) had up to five
MMWs from retirement plans or diabetic elderly allow-
ance.

Most subjects studied (96.4%) had type 2 diabetes.
The predominance of type 2 diabetic elderly patients in
this study shows a need for reviewing education and care

Table 1 � Distribution of  identified risk factors for the development of  diabetic foot in diabetic patients registered
at a university facility 

Risk factors Signs and symptoms n % 
Inadequate nail cutting 51 92.7 
Ingrown toenails 41 74.5 
Hypertrophic frail nails 30 54.5 

Local skin changes  

Increased moisture and white mass between toes 14 25.4 
Feet redness in down position 52 94.5 
Varicose veins 40 72.7 
Edema 34 61.8 
Abnormal tibial pulse 12 21.8 
Hairless skin 7 12.7 
Intermittent claudication 6 10..9 

Cardiovascular changes  

Abnormal pedious pulse 1 1.8 
Dryness 51 92.7 
Fissures 21 38.2 

Autonomic neuropathy  

Charcot�s arthropathy 1 1.8 
Calluses 55 100 
Claw toes 36 65.5 
Plantar instep alterations 34 61.8 
Plantar arch alterations 28 50.9 
Prominence of metatarsal heads 20 36.4 

Motor neuropathy  

Hallux hammer toe 16 29.1 
Cramps 24 43.6 
Numbness 22 40.0 
Tingling 21 38.2 
Burning pain 14 25.5 
Paresthesia 11 20.0 

Sensory neuropathy  

Hyperesthesia 1 1.8 
 

Figure 1 � Number of diabetic people, according to the
answers to questions regarding essential feet care that cor-
respond to appropriate or inappropriate behavior.

DISCUSSION

Most subjects studied were females (72.7%) aged be-
tween 60 and 69 years (38.2%). The subjects studied had
similar gender and age as described in nonrandomized stud-
ies(15-17) which showed a predominance of women. It should
be stressed that prevalence studies carried out in Brazil and
in the city of Ribeirão Preto did not find any significant

Figure 2 � Number of diabetic people, according to
the answers to questions regarding essential feet care that
correspond to correct or incorrect knowledge
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strategies. The aging process is characterized by major
physical, psychic, and social changes that affect individu-
als living longer(22) and elderly patients generally have cog-
nitive deficits with reduced intellectual ability, and altered
memory, logical reasoning, and judgment.

In regard to time since diabetes diagnosis, 40% of
subjects had diabetes for 6 to 10 years, mean 9.7 years.
The longer the time since diagnosis, the more likely they
are of  developing diabetic foot neuropathy and ulcers. A
study demonstrated that 20 years of diabetes pose high
risk for peripheral vascular disease. It is thus vital to iden-
tify risk factors for this condition(23).

The association between time since diabetes diagnosis
and chronic complications shows that diabetic neuropa-
thy is present in 8% to 12% of type 2 diabetic patients at
the time of diabetes diagnosis and in about 50% to 60%
of them 20 to 25 years later(24).

With respect to the prescribed diet, all subjects reported
following their nutritionist�s or their doctor�s advice; 65%
engaged in any physical activity such as walking or weight
lifting; 74.5% used oral antidiabetic drugs and 36.4% in-
sulin. These findings are corroborated in the literature that
shows 68.5% of patients use oral drugs and 31.5% insu-
lin(25). A Brazilian study reported that about 22% of dia-
betic patients did not follow any treatment(18). Another
study conducted in Salvador, northeastern Brazil, reported
that 30.5% of diabetic patients did not follow treatment
regularly(26).

With respect to risk factors for diabetic foot compli-
cations, 70.9% of the patients studied had arterial hyper-
tension, 49% dyslipidemia, 24% retinopathy, and 31%
peripheral vascular disease. It is also remarkable that 63.6%
of diabetic subjects were obese (BMI higher than 30 kg/
m²). The Brazilian Consensus on Diabetes points that even
small weight reductions (around 5% to 10%) can lead to
significant improvement of blood pressure levels and
cardiovascular mortality.

The study found the following risk conditions for the
development of foot ulcers: fungal infections of the nails,
ingrown toenails, incorrect nail cutting, edema, varicose
veins, abnormal tibial pulse, foot dryness, fissures, claw
toes, plantar arch and instep alterations, prominence of
metatarsal heads, calluses, tingling, numbness, and cramps.

Local skin changes are also a reflex of social and eco-
nomic obstacles as diabetic patients may have difficult
access to proper footwear, inner sole of shoes, creams,
among others to prevent foot conditions. A study inves-
tigating foot conditions found that 71.7% of people had
adequate foot hygiene; however 49% had anhydrosis while
48% had thick, hypertrophic toenails(27).

Another study identified foot deformities in elderly
patients and 81.4% of them also had calluses(28). Preexist-
ing toe deformities such as hallux hammer toe, metatar-
sal compression, and bone protrusions make skin more

susceptible to breakdown and infection in diabetic pa-
tients. Lesions in motor nerves result in toe deformities
such as claw toes, crossover toes, among others(29). Claw
toes were found in 31.7% of patients, crossover toes in
23.3%, and prominence of metatarsal heads in 18.3%(30).
In addition, 75% wore inadequate footwear and 65% in-
adequate nail cutting.

Diabetic patients with risk factors for foot complica-
tions need to wear appropriate custom-made footwear
following the recommendations of the International Con-
sensus on the Diabetic Foot(1). Inadequate footwear pre-
disposes to external foot injuries and is a contributing
factor of foot ulcers in as much as 85%(2).

In regard tactile sensitivity, 29% of  the subjects stud-
ied had three to ten non-sensitive spots, indicating com-
promised plantar protective sensitivity.

As for adequate foot care behaviors, more than 50%
of subjects used to dry between their toes, did not use
heating pads, wore comfortable soft footwear, and
checked their footwear before wearing them. These
findings are consistent with other studies(30) that found
diabetic patients were generally aware of the need of
adequate foot care but their self-care was inadequate, even
though more than 60% wore close footwear and 85%
reported foot washing with water and soap and drying
them properly.

As for inadequate foot care behaviors, more than 50%
of subjects did not lubricate their feet and used to apply
emollients between their toes, which favors spread of fun-
gal infections; they did not examine their feet on a daily
basis, they cut their toenails very short and round; wore
seam dark socks; trimmed their cuticles; used open home
and street footwear; removed calluses against medical ad-
vice using inappropriate procedures and products.

Another study(30) reported that most diabetic patients
deemed foot care important for diabetic foot prevention
but only half  of  them examined them on a daily basis.
The reasons found for their difficulty in foot care were
short time since diagnosis (less than one year); patient
unawareness of foot conditions; foot examinations
performed only in follow-up visits; diabetic subjects were
not aware of the need to examine their feet; advanced
age making foot examination difficult; and no family
support. Unawareness of the importance of adequate
footwear was also reported(30). These authors found that,
despite all information available, 19.1% still did not avoid
going barefoot.

The findings of  the present study are concerning.
Diabetic patients are unaware of their actual risk for
diabetic foot complications. It is also noteworthy that they
do not perceive changes, especially local skin and motor
foot alterations, as risks for foot ulcers. They tend to fol-
low specific pieces of advice unaware that the risks are
associated to the inadequate behaviors they have.
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