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Abstract

Objective: To construct and validate a scale for assessment of the feet of patients with diabetes mellitus
according to NOC indicators to the outcome “Tissue Integrity: skin and mucous membranes”.

Methods: This study was developed using evidence-based nursing. Based on the question: “Which indicators
should be employed for assessing the feet of patients with diabetes mellitus?”, a search was performed in
databases and textbooks and subsequently the construction of a scale and assessment by expert nurses.
Results: The final version of the instrument consists of 20 indicators for assessment of the conditions of skin
and hair, blood circulation, sensitivity, temperature and foot plantar pressure.

Conclusion: The instrument proposed for assessment of tissue integrity of the feet of patients with diabetes
mellitus was constructed and validated by expert nurses with a high level of acceptance.

Resumo

Objetivo: Construir e validar uma escala de avaliagéo dos pés de portadores de diabetes mellitus, a partir dos
indicadores da NOC para o resultado “Integridade Tissular: pele e mucosas”.

Métodos: Utilizou-se da enfermagem baseada em evidéncias para realizagéo deste estudo. A partir da questao:
“Quais indicadores devem ser utilizados para a avaliagdo dos pés de pacientes com diabetes mellitus?” foi
realizada uma busca em bases de dados e livros-textos e, posterioremente, a construgdo da escala e a
avaliagdo por enfermeiros peritos.

Resultados: A verséo final do instrumento consiste em 20 indicadores para avaliagéo das condicdes da pele
e pélos, circulagdo sanguinea, sensibilidade, temperatura e pressdo plantar dos pés.

Conclusdo: O instrumento de avaliagdo proposto integridade tissular dos pés de portadores de diabetes
melittus foi construido e validado por enfermeiros peritos com nivel excelente de aceitacdo.
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Introduction

Diabetes mellitus causes several complications and,
among them, those affecting the lower limbs stand
out. Due to the degenerative process resulting from
neuropathy and peripheral arteriopathy, the feet be-
come vulnerable to traumas which can damage skin
integrity."

The manifestation of injuries in the lower limbs
may result, among other disorders, in the loss of
independence as it directly affects the individual’s
quality of life. Therefore, healthcare professionals
are supposed to thoroughly and frequently analyze
the feet of patients with diabetes mellitus.

In addition to performing a key role in pro-
viding guidance and education for patients,
nurses also monitor the progress of people with
diabetes, as well as control the complications re-
lated to this pathology. Among these, nurse must
assess tissue integrity of lower limbs and be at-
tentive to characteristics which may offer risks
for skin breakdown.®

The constant professional update and follow-up
of technological innovations increase the prob-
lem-solving potential and allow providing nursing
care accordingly to high quality standards. Thus,
the reflective nursing practice must be based on sci-
entific knowledge.

The acknowledgment of the importance of inte-
grating research and care has been implemented in
the last 30 years and, as of this period, instruments
have been developed to improve the way healthcare
is provided and support the processes related to
nursing in the current days.

In this sense, the adoption of a process or a
method to provide healthcare is appropriate. It
may call upon taxonomies or classifications for
nursing practices, such as, the Nursing Diagnosis
from NANDA-I, the Nursing Interventions Classi-
fication (NIC) or the Nursing Outcomes Classifica-
tion (NOCQC).

NOC was developed in 1991 by a team of re-
searchers from the University of lowa upon the
need to identify the expected outcomes and pa-
tients’ reactions in response to the care provided.®
The expected outcomes reported in the NOC have
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been tested, which contributes to strengthen their
validity and reliability.

In light of the need for methods to assess the
condition of the feet of patients with diabetes mel-
litus, as well as to measure the effectiveness of in-
tervention to be implemented by the nursing staff,
there was an effort to identify indicators which rep-
resent such situation. This purpose is also justified
considering that the outcome “Tissue Integrity: skin
and mucous membranes” (1101), from the NOC,
does not describe the specific aspects related to the
target public of this study.

The aim of this study was to construct and vali-
date a scale to assess the feet of patients with diabetes
mellitus based on NOC indicators to the outcome
“Tissue Integrity: skin and mucous membranes”
(1101) and those identified in the literature.

Methods

The precepts of evidence-based nursing have been
used as methods. This methodology involves, first-
ly, the structure of a problem to be solved, the ac-
cess to information available in the literature and
analysis of its validity, as well as its effectiveness
and applicability.?’

The methodological process of this study con-
sisted of five phases: formulation of the problem
based on practices; search for evidence available
in the literature; analysis of findings with regard
to transfer generalization and validity; use of the
best evidence in the care of patients, and assess-
ment of the healthcare professional in relation to
the care provided.®

Formulation of the problem based on
practices

Considering evidence-based practices, the first
phase of the study consisted of the selection of an
adequate nursing expected outcome to estimate the
condition of lower limbs of patients with diabetes
mellitus, as well as capable of assessing possible
interventions to be implemented for this purpose.
Thus, the outcome “Tissue Integrity: skin and mu-
cous membranes” (1101) from the NOC, defined



as the “structural integrity and normal skin physio-
logical function”, was found applicable as a goal to
be achieved by the nursing staff by means of plan-
ning effective actions. Based on this expected out-
come, the following guiding question was: “Which
indicators should be employed to assess the feet of
patients with type II diabetes mellitus?”

Search for evidence available in the literature

Once the problem to be solved was structured, the
second phase of the study was started: search for evi-
dence in scientific literature which could compound
the indicators for assessment of the feet of patients with
diabetes. During the entire month of March 2012, a
search was conducted in the databases PUBMED,
CINAHL, SCIENCE DIRECT and LILACS. The
search period was not restricted, comprehending all
studies published to date. The following research strat-
egies were employed: “nursing care” [words] and “dia-
betic foot” [words] and “integrity cutaneous” [words].
At the end of the bibliographical survey, 31 quotations
were gathered. Afterwards, a critical analysis of the
articles was performed with a full reading aiming at
verifying whether the studies covered the main subject
studied. In this phase, 12 articles were excluded be-
cause these did not point out the indicators, remaining
19 articles to compose the revision.

A manual search was performed in textbooks
in order to complement the scientific-based study.
Materials approaching skin injuries and physical ex-
amination of lower limbs were assessed.

Analysis of findings with regard to transfer gen-
eralization and validity.

In the third phase, all indicators suggested by
literature were strictly analyzed, aiming at meeting
the objective proposed. The degree of generalization
of the studies was observed, that is, the capacity of
being replicated in different contexts, and the trans-
fer validity, which consists of the capacity of mod-
ifying parameters in accordance with the updating
of outcomes found in further studies.

Use of the best evidence in the care of
patients

The scale proposed has considered several indi-
cators of concern in the expected outcome “Tissue

Silva NC, Chaves EC, Carvalho EC, lunes DH

Integrity: skin and mucous membranes” (1101),
which was referred to in the NOC, in addition to
others identified in the literature revision. All of
these indicators composed the best scientific ev-
idence for assessment of the feet of patients with
diabetes mellitus and measurement of the effective-
ness of interventions implemented by the nursing
staff. Aiming at quantifying the situation of each
indicator analyzed, the five aspects suggested by the
NOC instrument were maintained, and score var-
ied between one (severely compromised) and five
(not compromised).

Assessment of healthcare professionals
in relation to the care provided

The “snowball” method was employed in or-
der to select professionals to act as judges. In this
regard, a researcher has indicated an evaluator and
this, in turn, was requested to indicate another eval-
uator and so forth.

Data were collected by means of a form to assess
the appearance, relevance and understanding of in-
dicators; such instrument presented alternatives to
dichotomous responses (yes/no), with the possibil-
ity of adding suggestions at the end of each item.
Each evaluator received a form along with a letter
inviting them to join the assessment process. The
period of one mouth was established for evaluators
to return the instrument and they were contacted
one week before this deadline via e-mail.

Statistical analysis

Data were organized on a Microsoft Ofhice Ex-
cel® spreadsheet and later converted to the Statisti-
cal Package for the Social Sciences (SPSS) program,
version 17.0.

Data analysis was conducted in order to as-
sess the agreement level among judges. Therefore,
the inter-evaluator agreement analysis was accom-
plished through the Kappa test. The interpretation
of agreement values measured by Kappa followed
the guidance provided in the specialized literature,
that is: kappa below 0: poor; from 0 to 0.20: mild;
from 0.21 to 0.40: satisfactory; from 0.41 to 0.60:
moderate; from 0.61 to 0.80: significant and from
0.81 to 1.00: perfect agreement.
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Results

Assessment indicators

The scale proposed by the NOC to “Tissue In-
tegrity: skin and mucous membranes” (1101)
refers to 13 indicators: temperature (110101),
sensation (110102), elasticity (110103), hydra-
tion (110104), pigmentation (110105), perspira-
tion (110106), color (110107), texture (110108),
thickness (110109), tissue free of injury (110110),
tissue perfusion (110111), hair growth on skin
(110112) and skin integrity (110113). It is pos-
sible to add other items to this scale whether the
evaluator deems they are required to be analyzed,
in accordance with the specificity presented by
each patient.

The indicators found in the literature, both in
scientific articles and textbooks, encompass mani-
festations in the lower limbs which may vary ac-
cordingly to the degree of compromising. The indi-
cators proposed in the analyzed studies for assessing
the lower limbs of people with diabetes mellitus
consist of: the color of feet 10 seconds after rais-
ing the lower limbs 30 c¢m high, pedal pulse, tibial
pulse, edema, varicose veins, sensitivity (neuropath-
ic symptoms) and plantar pressure.

After the indicator analysis in accordance with
the assessment capacity in many different contexts
and specificities, a scale was developed containing
the 13 indicators suggested by the NOC and other
seven indicators derived from suggestions found in
the literature.

When considering cultural characteristics, un-
derstanding capacity and the services employed in
the literature, the authors decided to replace the
term “sensation”’, which was formerly suggested
by the NOC, with “sensitivity”, provided that this
word has a broader meaning comprising the reaction
property of bodies to external and internal stimuli,
not restricted to the impression caused by only one
external factor.” In this regard, it was necessary to
add to the group of indicators a parameter which
would ensure the assessment of sensitive alterations,
with the identification of neuropathic symptoms,
provided that such characteristic was pointed out as
essential in several studies.
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In addition, in order to simplify understanding
during the feet assessment process, it was decided to
refer to synonyms or words similar to some terms
used in the scale; this is the case of the word “hir-
sutism”, which in the instrument appears attached
to the term “hair growth”. The words “elasticity”
and “skin integrity” are also presented in the litera-
ture as “turgor’ or “peeling skin syndrome” (which
is understood as any skin breakdown), respectively.
Thus, analogous terms appear together in the scale,
implying similarity.

The indicators proposed both by the NOC
and the consulted literature composed five
groups in accordance with the characteristics to
be assessed. The group related to skin and its an-
nexes covers the following issues: tissue injury
(a wound on cutaneous tissue), hair growth on
skin/hirsutism, elasticity/turgor, hydration, per-
spiration, texture, thickness, and color, color 10
seconds after raising 30 cm high, pigmentation
and skin integrity. Blood circulation comprises:
tissue perfusion, pedal pulse, tibial pulse, edema
and varicose veins. In order to assess the sensi-
tivity, it is necessary to apply the neuropathic
symptoms score and proceed with the Semmes
Weinstein Monofilament Testing. The tempera-
ture indicator can be measured through medical
thermography or surface thermometer.

In the case of plantar pressure, it may be analyzed
by means of an instrument named Baropodometer.
This instrument consists of a pressure-sensitive plat-
form connected to a computer with an appropri-
ate software to visualize color images and statistical
data. Baropodometry is a method to analyze foot
pressure with high diagnostic value, and the proce-
dure is performed with the individual in the ortho-
static position, walking and standing.”

The final version of the assessment instrument
consists of twenty indicators, among which eleven
characterize the conditions of skin and feet annex-
es, five refer to blood circulation, two characterize
sensitivity, one refers to temperature and one char-
acterizes plantar pressure. All indicators are classi-
fied in accordance with feet conditions, in a 5-point
Likert scale, as proposed by the NOC, as follows:

(1) extremely compromised; (2) significantly com-



promised; (3) moderately compromised; (4) mildly
compromised, and; (5) not compromised.®

Once the modifications required were applied
and literature basis was set, the order of presenta-
tion of the indicators was adjusted aiming at orga-
nizing and systematizing the procedure for assess-
ment of the feet.

Assessment by expert nurses

A group of seven judges took part in this phase,
namely six nursing professors expert in complica-
tions related to diabetes mellitus, physical exam-
ination methods and researches involving nursing
care systematization; and one stoma therapist nurse
expert in prevention and treatment of diabetic foot.

By proceeding with scale refinement, the high
level of agreement among the evaluators became
evident. There was no controversy with regard to
appearance and relevance, with 100% acceptance.
Among 20 items, only one presented disagreement
concerning the understanding level, only reaching
94.12% acceptance.

Only two evaluators deemed necessary to re-
assess the method proposed in the item “varicose
veins” provided that, according to them, the terms
“limb” and “legs” may raise doubts regarding the
anatomical differentiation. In this case, it was decid-
ed to use the term “legs” when referring only to the
part of lower limbs between knees and ankles, and
the term “limb” when referring to all the lengths of
thigh, leg and foot.

In general, there was 98.32% agreement as com-
pared to the total of assessment performed. By ap-
plying the Kappa test, K values varied from 0.98 to
1.00, which confers an excellent level of acceptance.

Discussion

As of the 1990’s, the development of instruments
to assess outcomes related to the care provided by
nursing team began; and since then, researches have
targeted to test the reliability and validity of such
measurements.

Within this context, nursing expected outcomes
have emerged encompassing patients’ behaviors
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and reactions toward the care provided.® This as-
sessment model constituted the scale proposed for
assessment of the feet of patients with diabetes mel-
litus aiming at identifying parameters which would
gauge the feet condition.

The suggestions provided by expert profession-
als during the validation process should be analyzed
and considered by a researcher in order to contrib-
ute to strengthen and improve the study. The nurs-
es acting as judges, by assessing a certain item and
proposing modifications in the instrument, assist
this methodology consolidation within the nursing
field, as well as contribute to identify gaps; which
promote proposals of new researches in the scien-
tific literature.

Regarding the presence of tissue injury, it is
possible to identify the extensive destruction of the
tissue through the presence of wounds; tissue with
total skin involvement, or epidermis (breakdown);
epidermis without tissue loss (presence of blisters)
or intact tissue, with no alterations.©

Hirsutism may be assessed through inspection
with particular regard to the presence of areas with
scarcity or total loss of hair. In order to analyze the
elasticity, it is necessary to pinch a skinfold and ob-
serve its return. The degree of hydration may be
measured in accordance with the presence of dry-
ness, whether with burning or itching, cracks or
peeling. Perspiration is analyzed accordingly to the
degree of humidity perceptible in the limbs. As to
the skin texture, it may be wrinkled, rough, thin
and rough, thin and smooth or soft to the touch.®”
The analysis of tissue thickness includes: apparent
hypertrophy, hypertrophy only when pinching the
skin, apparent atrophy, atrophy when pinching the
skin or eutrophy.

It is recommended to assess the color of the
feet in two stages: first proceeding with an inspec-
tion paying attention to the presence of paleness
and cyanosis; later, raising the feet 30 cm high for
10 seconds and reassessing their color to check
the presence of alterations.""® When the skin of
the feet presents macules, whether light-brown,
brownish blue, ground color or even purple pig-
mentation, it is considered the presence of tissue
integrity involvement.®”) In order to assess skin
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integrity, the presence of peeling, cracks, chips or
scales is also observed.

Tissue perfusion is an effective indicator for as-
sessing blood circulation, and this is performed by
compressing the tissue and observing the time re-
quired for vascular filling.® Pedal and tibial pulses
should be palpated aiming at verifying the percep-
tion, as well as the reduction of both.®>%19 Godet
sign (pitting), characterizing the presence of ede-
ma, should be assessed concerning its depth.®!"
19 The presence of varicose veins, whether in only
one of the limbs or both, represents an aggravating
factor to condition of the feet of patients with di-
abetes mellitus. "1V

The score of neuropathic symptoms allows to
assess the pain arising from peripheral neuropathy.
Along with examinations which assess the tactile
sensation of the lower limbs, such as 10-g Sem-
mes Weinstein monofilament, the scale becomes
an effective instrument for detecting sensitivity
compromising.!41”

To be considered normal, the temperature of the
feet should be between 36°C and 38°C in adults,
and 35°C and 37°C in elderly people.®’ By assess-
ing the temperature of specific points of the feet, it
is recommended to use a surface thermometer or
even medical thermography, which allows verifying,
both through numbers and photographs, areas with
decreased or increased heat.!

Plantar pressure, whether dynamic or static,
is measured through Baropodometry, which al-
lows detecting altered pressure points."®!'” Areas
with maximum pressure equals to or higher than
89.22 Kg/cm? are considered susceptible to de-
veloping ulcers.!”

At the end of the assessment, it is possible to
consider each indicator of the scale in accordance
with its degree of compromising. Aiming at veri-
fying the feet compromising score, it was deemed
necessary to add to the scale the mark achieved
by the sum of indicators score. In case the final
score is between 20 and 35, tissue integrity of the
feet is extremely compromised; from 36 to 51,
significantly compromised; from 52 to 66, mod-
erately compromised; from 67 to 84, mildly com-
promised, and when the mark achieved is equals
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to or higher than 85, it is not compromised. By
summing up scores or assessing each indicator in-
dividually, it is possible to monitor the effect of
the care provided by the nursing team, whether
in prevention, treatment or recovery of the feet of
patients with diabetes mellitus.

Conclusion

The instrument proposed to assess tissue integrity of
the feet of patients with diabetes mellitus was con-
structed and validated by expert nurses with a high
level of acceptance.

Acknowledgements
Research carried out with the support of Conselho
Nacional de Desenvolvimento Cientifico e Tecnoldgio—

CNPgq, process: 477383/2012-2.

Collaborations

Silva NCM, Chaves ECL, Iunes DH and Carvalho
EC have contributed to the research concept, devel-
opment and interpretation of data. They collabo-
rated in writing the article, with the relevant critical
review of its intellectual content, and the approval

of the final version to be published.

References

1.1.0rtegon MM, Redekop WK, Niessen LW. Cost-effectiveness of
prevention and treatment of the diabetic foot. Diabetes Care.
2004;27(4):901-7.

2. Chaves EC, Carvalho EC, Goyata SL, Galvdo CM. Spiritual distress:
an integrative literature review. Online Braz J Nurs [Internet]. 2008;
7(2) [cited 2013 Nov 26]. Available from: http://www.objnursing.uff.br/
index.php/nursing/article/view/j.1676-4285.2008.1551

3. Galvdo CM, Sawada NO, Mendes IA. [In search for the best evidence].
Rev Escola Enferm USP. 2003;37(4):43-50. Portuguese.

4, Araujo MM, Alencar AM. [Feet risk for developing ulcers and
amputations in diabetes]. Rev Rene. 2009;10(2):393-400. Portuguese.

5. Grey JE, Enoch S, Harding K. Wound assessment. BMJ. 2008;
32(7536):285-8.

6. Santos VP, Silveira DR, Caffaro RA. Risk factors for primary major
amputation in diabetic patients. Sao Paulo Med J. 2006;124(6):66-70.

7. Wu SC, Driver VR, Wrobel JS, Armstrong DG. Foot ulcers in the
diabetic patient, prevention and treatment. Vasc Health Risk Manag.
2007;3(1):65-73.



10.

1.

12.

13.

14.

Gale L, VedharaK, Searle A, Kemple T, Campbell R. Patients perspectives
on foot complications in type 2 diabetes: a qualitative study. Br J Gen
Pract. 2008;58(553):555-63.

Edmonds ME, Foster AV. Diabetic foot ulcers. BMJ. 2006:332(7538):407-
10. Review.

Ghanassia E, Villon I, Dieudonné JF. Long-term outcome and disability
of diabetic pacientes hospitalized for diabetic foot ulcers. Diabetes
Care. 2008;31(7):1288-92.

Ochoa-vigo K, Pace AE. [Diabetic foot: a strategy for prevention]. Acta
Paul Enferm. 2005;18(1):100-9. Portuguese.

Bortoletto MS, Haddad MC, Karino ME. [Diabetic foot a systematic
evaluation]. Arg Ciénc Satde. 2009;13(1):37-43. Portuguese.

Neshitt JA. Approach to managing diabetic foot ulcers. Can Fam
Physician. 2004;50:561-7.

Sacco IC, Sartor CD, Gomes AA, John SM, Cronfli R. [Assessing losses
sensorimotor foot and ankle due to diabetic neuropathy]. Rev Bras
Fisioter. 2007;11(1):27-33. Portuguese.

15.

16.

17.

18.

19.

Silva NC, Chaves EC, Carvalho EC, lunes DH

Moreira RO, Castro AP, Papelbaum M, Appolinario JC, Ellinger VC, Coutinho
WF, Zagury L. [Portuguese translation and reliability assessment of a scale
for the diagnosis of diabetic distal polyneuropathy]. Arg Bras Endocrinol
Metab. 2005;49(6):944-50. Portuguese.

Ferreira MC, Rodrigues |, Fels K. New method for evaluation of
cutaneous sensibility in diabetic feet: preliminary report. Rev Hosp Clin.
2005;59(5):286-90.

Lavery LA, Armstrong DG, Wunderlich RP, Tredwell J, Boulton AJ.
Predicitve value of foot pressure assessment as part of population-based
diabetes disease management. Diabetes Care. 2003;26(4):1069-73.

Sawacha Z, Guarneri G, Cristoferi G, Guiotto A, Avogaro A, Cobelli
C. Integrated kinematics kinetics plantar pressure data analysis: a
useful tool for characterizing diabetic foot biomechanics. Gait Posture.
2012;36(1):20-6.

Sopher R, Nixon J, McGinnis E, Gefen AJ. The influence of foot posture,
support stiffness, heel pad loading and tissue mechanical properties on
biomechanical factors associated with the risk of heel ulceration. Mech
Behav Biomed Mater. 2011;4(4):572-82.

Acta Paul Enferm. 2013; 26(6):535-41. m



