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ABSTRACT

Objective: To compare the knowledge of the nurses about the diabetic foot before and after the educational intervention.
Method: Quasi-experimental study, before-and-after type, carried out with 53 nurses, from March to June 2016, in the municipality
of Campina Grande, Paraiba. The Questioning Methodology was used to develop the educational intervention. Knowledge was
investigated using an instrument designed by the researchers. For data analysis before and after the intervention, the McNemar and
Wilcoxon tests were performed.

Results: The knowledge of the nurses about the diabetic foot turned out to be deficient, with a mean of correct answers in the pre-
test of 23.8 (SD+12.8) and after 41.9 (SD+9,2), with a statistically significant difference (p<0.01).

Conclusion: It was verified a significant increase in the knowledge after the intervention, highlighting the items related to evaluate
the loss of plantar protective sensitivity, essential for the prevention of diabetic foot.

Keywords: Diabetic foot. Education, nursing. Primary health care. Public health nursing.

RESUMO

Objetivo: Comparar o conhecimento de enfermeiros sobre o pé diabético antes e apds intervencdo educativa.

Método: Fstudo quase experimental, do tipo antes e depois, realizado com 53 enfermeiros, de marco a junho de 2016, no municipio
de Campina Grande, Paraiba. Foi utilizada a Metodologia da Problematizagdo para o desenvolvimento da intervencdo educativa.
0 conhecimento foi investigado por meio de um instrumento delineado pelas pesquisadoras. Para andlise dos dados antes e apds
intervencdo, realizaram-se os testes de McNemar e de Wilcoxon.

Resultados: O conhecimento dos enfermeiros sobre pé diabético mostrou-se deficiente, com média de acertos no pré-teste de 23,8
(DP+12,8) e apds 41,9 (DP+9,2), com diferenca estatisticamente significativo (p<0,01).

Conclusdo: Verificou-se aumento significativo do conhecimento apds a intervencdo, destacando-se os itens relacionados a avaliacao
da perda de sensibilidade protetora plantar, fundamentais a prevencdo do pé diabético.

Palavras-chave: Pé diabético. Educacao em enfermagem. Atencdo primdria a sadde. Enfermagem em satide pblica.

RESUMEN

Objetivo: Comparar los conocimientos de las enfermeras sobre el pie diabético antes y después de la intervencién educativa.
Método: Estudio cuasi experimental, tipo antes y después, realizado con 53 enfermeros, de marzo a junio de 2016, en el municipio de
(ampina Grande, Paraiba. Se utiliz6 la Metodologfa del Cuestionamiento para desarrollar la intervencion educativa. El conocimiento
fue investigado mediante un instrumento disefiado por los investigadores. Para el andlisis de datos antes y después de la intervencion,
se realizaron las pruebas de McNemar y Wilcoxon.

Resultados: £l conocimiento de las enfermeras sobre el pie diabético resultd ser deficiente, con un promedio de aciertos en el pre-
test de 23,8 (DE£12,8) y posterior a 41,9 (DE+9,2), con diferencia estadisticamente significativa (p<0,01).

Conclusién: Hubo un aumento significativo en el conocimiento luego de la intervencion, destacando las pruebas para evaluar la
pérdida de sensibilidad protectora del pie, fundamentales para la prevencion del pie diabético.

Palabras clave: Pie diabético. Educacidn en enfermeria. Atencién primaria de salud. Enfermerfa en salud publica.
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Bl INTRODUCTION

Diabetic foot is recognized as one of the most recurrent
and disabling chronic complications related to Diabetes
Mellitus (DM), and encompasses a wide range of changes
resulting from neuropathy and peripheral arterial occlusive
disease, which can lead to ulceration, infection, osteomyelitis
and, consequently, amputation®.

The growing number of people with diabetic foot portrays
a serious global public health problem, with a socioeconomic
impact caused by the recurrent need for hospitalizations,
non-traumatic lower limb amputations, a significant reduction
in quality of life and high mortality®.

The estimated global prevalence of diabetic foot ulcers
in 2017 was 6.4%, with 13.0% in North America and 3.0%
in Oceania®. In the Brazilian scenario, a multicenter study
carried out in 2016 found a prevalence of 25.0% for foot
ulcerations and 14.0% for amputations, occurrences higher
than world estimates®,

In this context, it is essential a shift in the paradigm of care
for people with DM, through the implementation of public
health policies that prioritize the prevention of ulcers and
their recurrence, rather than the treatment of injuries and
deformities already installed™. One of these changes refers
to the training of professionals who work in Primary Health
Care (PHC) services to manage the factors involved in the
etiology of these injuries.

With this understanding, it is highlighted that the clin-
ical examination of the feet should be part of the Nursing
consultation for people with DM, whose focus is to identify
dermatological, musculoskeletal, vascular and neurological
alterations®. However, international studies®® have shown
that nurses knowledge on the subject is inadequate. It is
also found that the guidelines given to patients and the
examination of the feet are not performed satisfactorily by
these professionals”.

In Brazil, research carried out in the context of PHC also
found that the knowledge of nurses is unsatisfactory®,
superficial and fragmented(?, in addition to the fact that
actions for the prevention of diabetic foot are limited and
the examination of the feet is incompletely performed‘".
A review"? involving the theme highlights the five key ele-
ments for the prevention of diabetic foot complications are:
(1) diagnosis of the foot at risk for ulceration; (2) regular foot
examination; (3) education of patients, family members and
health professionals; (4) routine use of appropriate footwear;
(5) treatment of pre-ulcer signs.

In this sense, it is up to the nurse, as a member of the
health team, to take co-responsibility for actions to raise
awareness and guidance for self-care, changes in lifestyle,
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systematic assessment of the feet, prevention and treatment
of ulcerations®®. Insufficient knowledge of these profession-
als can compromise the quality of care®® and cause mistakes
in the provision of care?, in addition to difficult the correctly
track and identification of early complications of diabetic foot
among people with DM. Furthermore, in regions where there
is no availability of the work of podiatrists and/or specialists
with higher education in public health services®, as is the
case in the municipality of Campina Grande in Paraiba, the
nurse through specialization and/or training is the one who
can perform basic care for the prevention of diabetic foot,
especially in PHC services('?.

It is highlighted the scarcity of studies that address ed-
ucational interventions on diabetic foot for nurses working
in PHC. These issues point out to the need for training and
investment in Permanent Health Education programs on the
subject®. Given the above and the relevance of the theme, in
the public health scenario, it is assumed that an educational
intervention promotes increased knowledge of nurses about
diabetic foot. Therefore, the objective of this study was to
compare the knowledge of nurses about diabetic foot before
and after educational intervention.

B METHOD

Intervention study that had characteristics of a quasi-ex-
periment®, with pre- and post-tests in a single group and
was carried out with nurses from the Family Health Strategy
(FHS) in the municipality of Campina Grande/Paraiba, from
March to June 2016.

For the inclusion of nurses in the study, the following
criteria were defined: working in the FHS of the municipality
for a minimum period of 12 months and caring for people
with DM. Professionals who were on vacation or on sick leave
at the time of data collection were excluded.

The research population consisted of all nurses (n=105)
who worked in the FHS of that municipality and showed
interest in participating in the study, after an invitation by
the Municipal Health Department and electronic correspon-
dence.To define the sample size, it was used the formula for
research with finite populations, considering a confidence
level of 95% (Za= 1.96), 5% sampling error and a population
of 105 professionals. The application of the formula result-
ed in an initial sample of 73 nurses. There was a loss of 20
participants for the following reasons: health problems (4);
had a frequency in the course of less than 80.0% (6); strike
of municipal employees (3); did not complete the post-test
(7). The final sample consisted of 53 participants.

The study was conducted in three stages: pre-test, in-
tervention, post-test. In the first stage, the profile and prior
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knowledge of nurses was identified, using two instruments.
The first consisted of questions about gender, age, time since
graduation and professional experience, degree, previous
courses on the subject and difficulties to assess the feet of
individuals with DM in their professional practice.

The second instrument refers to the “Questionnaire to
Investigate the Knowledge of Nurses on Diabetic Foot —
Questiondrio de Investigagdo do Conhecimento de Enfermeiros
sobre Pé diabético — QICEPeD’, built by the author and pre-
viously validated" for this research. The content validation
process was carried out by ten experts and the analysis of
the reliability and internal consistency of the questionnaire
was carried out by 14 nurses from the FHS, not included in
the sample. The instrument obtained a Content Validity Index
(CVI) = 0.90 and a Cronbach’s alpha coefficient (a=0.860),
considered hight®.

The QICEPeD contains 18 items distributed in 12 domains
of knowledge on the subject: definition; risk factors; related
complications; signs and symptoms of motor and auto-
nomic neuropathy; ulcer prevention; tests to assess loss of
protective sensitivity; foot biomechanics and periodicity of
assessment according to risk classification. The questionnaire
score ranges from zero to 18 points (100% correct answers).
It was considered excellent knowledge being the overall
mean of correct answers in the pre- and post-test (> 80%)
and deficient knowledge (<55%)". The instrument was
self-applied, with an average application time of 20 minutes.

The second stage of the research consisted of an ed-
ucational intervention, carried out by offering a “Theoreti-
cal-practical training course on prevention and assessment
of diabetic foot” with a total workload of 20 hours. Consid-
ering the high number of applicants per health district, the
participants were previously allocated into four groups (A, B,
C, D). For each group, five face-to-face meetings were held,
weekly and lasting four hours. The course was conducted
by the researcher, with no professional relationship with
the participants.

The educational intervention was carried out according
to the stages of the Methodology of Problematization with
the Maguerez Arch: Observation of reality, Key Points, Theo-
rization, Solution Hypotheses and Application to reality!®. It
is ateaching and research method based on the concept of
praxis proposed by Adolfo Sénchez Vazquez, with the liber-
ating pedagogy of Paulo Freire!'®. A brief description of the
use of this methodology during the educational intervention
is presented in Figure 1.

In the third stage of the study, after the end of the inter-
vention, the QICEPeD was applied again in order to verify
the effectiveness of the training course in the knowledge
of nurses.

For data analysis and organization, the Statistical Package
for Social Sciences (SPSS) software version 21.0 was used.
Continuous variables were expressed as mean and standard
deviation (SD) and categorical variables as absolute and
relative frequencies. To compare the differences in the per-
centage of correct answers in the pre- and post-intervention
periods, the McNemar test was used, applied to categorical
and dichotomous variables; and the nonparametric Wilcoxon
test for variables with asymmetric distribution in the same
group. The significance level of p-value (p < 0.05) was con-
sidered for all statistical tests.

All participants signed the Free and Informed Consent
Form. The study was approved by the Research Ethics
Committee of the Universidade Federal da Paraiba, CAAE
50413915.0.0000.5188.

H RESULTS

53 (100%) nurses participated in this study, all of which
were female. The median age was 41.02 years (SD+9.23), with
aminimum age of 23 years and a maximum of 63 years. The
average time of work in the PHC was 10.21 (SD+5.40) years,
with a minimum of one and a maximum of 20 years. The ma-
jority (77.7%) had a specialization in the area of Public Health.
Forty participants (75.5%) had never taken qualification or
training courses on diabetic foot, 83.0% (n=44) reported
having difficulties in assessing the feet of individuals with
DM in their professional practice.

From the 18 questions evaluated, 17 (94.4%) had a correct
answer rate of less than 80% in the pre-test. Only question
number six, referring to the domain of prevention of foot
ulcers, had a number of correct answers of 88.7% (excellent
knowledge) before the educational intervention. Among
the questions with the lowest percentage of correct an-
swers (< 55%), those numbered 1,5,9, 12 stand out. It is
highlighted insufficient knowledge about the issues related
to neurological tests to assess Loss of Protective Sensitivity
(LPS) (7.2 to 7.4) and to the locations for application of the
Semmes-Weinstein monofilament (10g) (8.2 to 9) (Table 1).

After the intervention, there was an increase in the
knowledge of nurses in all the questions of the instru-
ment. The questions related to the tests for neurological
assessment of the feet (7,8, 9 and 10) showed a statistically
significant correct answers rate (p<0.001) in the post-test.
The domain that had the lowest rate of correct answers
was item 12, which refers to the frequency of assessment
of feet with risk classification. The overall mean of correct
answers in the post-test (MD=41.9; SD+9.2), comparative-
ly, was significantly (p<0.01) higher than in the pre-test
(MD=23.8; SD+12.8).
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eln the first meeting, it was discussed the reality of foot care for
people with DM 1 the scope of PHC. The following problem
was claborated: How to strengthen the practice of foot
examination by nurses in the follow-up appointment for
people with DM i PHC?

1 - /
~N N

eln the second meeting, there was made a reflection on the
possible factors or problem-situations that interfere in the
performance of the foot examination by nurses in PHC. Little
knowledge and lack of professional training on the subject
were identified as the determining factors for the problem.
The set of topics or key points to be theorized was elaborated.

\ / _

Vg

Observation of
reality

(problem)

Key points

o This stage took place during the second, third and fourth
meetings. Important aspects for dealing with the problem
were highlighted from the theoretical-practical reflection of
the key points. Several teaching-learning strategies were
used: dialogued exposition; presentation of videos;
discussion of clinical cases; practical demonstration of tests
for neurological and vascular assessment of the feet.

Theorization

REALITY

eIn the fourth meeting, hypotheses or alternative solutions to

overcome the identified problem-situations were elaborated:
changes in individual practices, in the work process of the
health team and some referrals at the management level.

Solution
hypotheses

oAt the last meeting, the nurses analyzed and chose the most
viable solution hypotheses, to be applied in practice.
Participants commutted to apply the knowledge acquired
during the educational intervention in follow-up appointments
for people with DM. They pointed out the need to reorganize
the work process of the entire team to enable the systematic
examination of the feet.

Application to
reality

(practice)

B

Figure 1 - Description of the use of the Methodology of Problematization in educational intervention on diabetic foot for
PHC nurses. Campina Grande, Paraiba, Brazil, 2016

Source: Research data, 2016.

H DISCUSSION

Regarding the self-assessment of nurses’ knowledge,
most stated that they had difficulties in assessing the feet of
people with DM in their professional practice, consistent with
the high percentage of participants who revealed that they
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had never received prior training on the subject and with the
low percentage of correct answers (< 55%) observed in the
pre-test, for questions 7 to 12, related to the LPS assessment.

The lack of technical and scientific training on diabetic
foot was also portrayed by international®® and national®'"
research. The results described in the present study highlight
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Table 1 - Number of correct answers on questions related to the knowledge of nurses on diabetic foot, before and after

the intervention. Campina Grande, Paraiba, Brazil, 2016. (n=53)

Items

1. Definition of diabetic foot

2. Risk factors for diabetic foot

3. Complications of the diabetic foot

4. Signs of symptoms of motor neuropathy

5. Signs and symptoms of autonomic neuropathy
6. Prevention of diabetic foot ulcers

7. Loss of protective sensitivity of the foot at risk
7.1 Test with 10g monofilament

7.2 Test with 128 Hz tuning fork

7.3 Test for sting sensation

7.4 Hammer test for Achilles tendon reflex

8. Application sites of the
Semmes-Weinstein monofilament

8.1 Hallux

8.2 First metatarsal

8.3 Third metatarsal

8.4 Fifth metatarsal

9. Recommended number of test applications

10. Interpretation of tests to assess loss of
protective sensitivity

11. Assessment of the biomechanics of the feet

12. Frequency of assessment of the feet according to
the risk classification

Before n(%) After n(%) p-value*

26 (49.1) 41(77.4) 0.003
42 (79.2) 44 (83.0) 0.804
32 (60.4) 37 (69.8) 0332
29 (54.7) 35 (66.0) 0.327
11(20.8) 35 (66.0) <0.001
47 (88.7) 48 (90.6) 1
38(71.7) 53 (100) <0.001
6(11.3) 39(73.6) <0.001
18 (34.0) 35 (66.0) 0.002
9(17.0) 34 (64.2) <0.001
30 (56.6) 51(96.2) <0.001
22 (41.5) 50(94.3) <0.001
6(11.3) 50 (94.3) <0.001
17 (32.1) 50 (94.3) <0.001
13 (24.5) 46 (86.8) <0.001
32 (60.4) 47 (88.7) 0.001
38(71.7) 44 (83.0) 0.238
13(24.5) 15(28.3) 0.824

*McNemar test for paired samples.
Source: Research questionnaire applied in the study.

that PHC nurses need to receive training to correctly assess
the feet of people with DM and suggest that actions to pre-
vention and assessment of diabetic foot are not being carried
out in accordance with international recommendations!'#'¥,
which can compromise the quality of care provided®?,

The neurological examination of the feet of people
with DM comprises the assessment of sensitivity (tac-
tile, painful-thermal and vibratory), tendon reflexes and
motor function™>13, Its main objective is to identify LSP,
for risk classification and prevention of ulcerations™. It is
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recommended/?'¥ that this exam should be performed
using the Semmes-Weinstein monofilament (10g), associated
with one more test between: 128Hz tuning fork (vibrating
sensitivity); neurological hammer (Achilles tendon reflex);
pin or disposable toothpick (painful sensitivity).

In the analysis of the items on LSP assessment, it is high-
lighted that the worst pre-test scores were found in items
7.2 Tests with 128 Hz tuning fork (11.3%), 7.3 Test for sting
sensation (34%), and 7.4 Hammer test for Achilles tendon
reflex (17%), while higher scores were observed for item
number 7.1 Test with 10g monofilament (71.7%). A research
carried out in another state in Northeastern Brazil® found
similar data regarding the satisfactory knowledge of nurses
about the use of monofilament.

After the educational intervention, there was a statistically
significant percentage of correct answers for questions 7
to 10, with emphasis on all nurses who answered correctly
to item 7.1. As well, there was an increase in the number
of participants who correctly identified the sites to apply
the monofilament. It is worth noting that, throughout the
theorizing stage, the practical demonstration of tests for
screening LSP and vascular assessment was performed,
according to international guidelines213,

Itis noteworthy that during the educational intervention,
most nurses stated they did not have all the equipment
recommended to perform the systematic assessment of the
diabetic foot, especially the tuning fork and reflex hammer.
In health units that had the monofilament, this was intended
only for the leprosy screening program. Although the PHC
services in the investigated municipality do not have the
tuning fork and hammer, these instruments were included
in the questionnaire to investigate knowledge of nurses, as
they are recommended by the Ministry of Health and by
current guidelines‘>'3 for the early detection of ulcerative
processes in the feet, associated with decreased vibratory
sensation and ankle areflexia®?.

National research®'? also report that PHC services do
not have the necessary instruments to perform a complete
foot examination. In addition, most nurses are unaware of
the basic materials for this assessment and perform the
exam inappropriately, adapting other materials such as a key,
pencil, linel'?, ballpoint pen, stylus and a glass of water®. It
should be noted that the use of these materials, instead of
monofilament, should be discouraged as they are not capable
of detecting changes in sensitivity in the feet, in contrast to
recommendations based on scientific evidence!'2-13),

Thus, the results of the aforementioned studies are ex-
tremely worrying, point out to the precariousness of equip-
ment to implement this care in PHC and reinforce the need for
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qualification and updating of these professionals, to correct
mistaken practices that can compromise the screening of
the foot at risk of ulceration. As actions aimed at controlling
DM in PHC are the responsibility of the municipal health
management, it is considered essential to regularly supply
and maintain the regular equipment needed to carry out
actions aimed at the prevention of diabetic foot!"”.

In the absence of the recommended instruments for
screening the LSP, it is recommended!?'? that the lpswich
Touch Test be performed, also called the toe touch test,
considered simple and easy to apply, which does not require
equipment to your achievement. This showed good agree-
ment and efficacy for screening of peripheral neuropathy
and identifying the risk of ulceration compared to the 10g
monofilament!®. In addition, it can be widely performed in
PHC services by any trained healthcare professional. During
this test, the examiner lightly touches the hallux, third and
fifth toes of each foot of the person with DM, for two seconds.
If there is sensitivity in five or six touches performed, the test
is considered normal39,

According to international guideline! all people diag-
nosed with DM must have their feet periodically examined by
higher-level qualified health professionals, preferably by the
PHC physician and/or nurse, according to the ulceration risk
stratification system. The frequency of follow-up should be
increased from the identification of LSP or peripheral arterial
disease, considering the degree of risk of each person>-'3.

It stood out the high (>80%) percentage of correct an-
swers for item 6 Prevention of foot ulcers, before and after
the educational intervention. A similar study carried out in
Turkey" also obtained a high level of knowledge regarding
diabetic foot ulcers. However, the same study found that
80.9% of nurses did not adequately advise patients about
therisk or problems related to the diabetic foot, nor did they
perform the foot examination.

Several studies®'” demonstrate the little knowledge of
people with diabetes about care for the prevention of dia-
betic foot and the failures in the guidance offered by PHC
nurses®’119 |In addition, effective practices for the preven-
tion of diabetic foot are limited to health education actions
and not to foot examination!"'?. Such finding is in line with
another study carried out in an outpatient clinic in the city
of S&o Paulo® which found that most individuals with DM,
coming from the PHC, never had their feet examined with
the monofilament, nor received guidance from a professional
of the health on practices for self-care with the feet.

It is noteworthy that examining the feet of people with
DM is a key element for the prevention of ulcerations and
complications associated with the disease"*712-13) The PHC
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nurse plays an important role in this care®'"'® and should
become familiar with and incorporate it into their care prac-
tice®. The nursing consultation and the home visit are fa-
vorable moments to carry out this assessment, classify the
risk of ulceration, identify the individual’s ability to take care
of themselves, propose preventive actions and guide them
about self-care, considering individual characteristics, their
family support network and the context in which they live!"?,

Aretrospective longitudinal study®, carried out in a hos-
pital in Rio Grande do Sul found the efficiency of a follow-up
program, conducted by nurse educators, as a protective factor
against mortality among patients with type 2 DM (p < 0.001).
The authors highlighted that patients who maintained this
regular follow-up for ten years, received self-care guidelines
and underwent regular foot examinations by nurses, lived
longer, due to the reduction in the risks that affect compli-
cations related to the diabetic foot®,

Itis believed that only when the systematic assessment
of the feet for screening of LSP is incorporated by the FHS
teams, as a routine care practice for people with DM, there
will be areduction in the number of ulcers and, consequently,
of lower limb amputations resulting from the diabetic foot in
the country.When elaborating the solutions hypotheses for
coping with the identified problems, the nurses considered
essential the need for management support to continue
the discussions started during the educational intervention,
and to create adequate conditions, through the continuous
supply of necessary equipment for these professionals so they
can perform the neurological assessment in PHC services,
effectively and efficiently. Even with training, the absence
of these supplies can compromise the clinical practice of
professionals and the continuity of care for the diabetic foot.
It is also expected that the management organizes access
flows to ensure comprehensive care at all points in the net-
work and performs systematic monitoring and evaluation
of the offered actions""”.

By analyzing the overall mean of correct answers before
and after the test, it was found that the educational inter-
vention based on the Methodology of Problematization®
provided a significant increase (p<0.01) in the knowledge
of nurses. From the 18 items evaluated by the QICEPeD, ten
(55.5%) achieved correctness rates above 80%, considered
excellent after the intervention.

Thus, the present study confirms the importance of updat-
ing PHC knowledge of nurses on diabetic foot, through PHE
actions that use active methodologies, capable of integrating
theory and practice, as a way of transforming reality, taken
as the focus of the study. The literature®® emphasizes that
trained nurses are able to act, safely and effectively, in the
prevention of diabetic foot complications.

Il CONCLUSION

The study managed to achieve the proposed objective.
There was a significant difference in the knowledge of nurses
after the intervention, highlighting the items related to the
LSP assessment. The instrument used is suitable for measuring
the knowledge of PHC nurses about diabetic foot, which
allows its reproducibility in further studies.

It was found, in the pre-test, that most participants had
deficient knowledge on the subject. These results reiterate
the need to continue the process of qualification in service
and the inclusion of the subject in PHE programs.

Among the limitations of this study, stand out the sample
size, the absence of control group and the immediate post-
test, which can compromise the generalization of the results
in different contexts. Longitudinal studies are suggested to
evaluate changes in care practices and the impact of this
intervention on the prevention of lower limb ulcers and
amputations.

The study advances in knowledge when it demonstrates
that the Methodology of Problematization with the Arch
of Maguerez can be used as a possible methodological
path to be applied in PHE programs, by articulating theory
and practice and stimulating the action and reflection of
nurses throughout the teaching-learning process. The use
of this methodology in the present study contributed to
understanding the reality of care for the prevention and
assessment of diabetic foot performed by the PHC nurses,
problematizing it and intervening in it in search of solutions
aimed at enabling the systematic examination of the feet
and transforming the investigated reality.

Itis expected that the data presented in this study can be
used by managers, researchers, professors, and researchers in
planning teaching-learning actions such as courses, training
and seminars on the subject aimed at nurses working in PHC.
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