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ABSTRACT
Objective: Evaluate the impairment of tissue integrity in patients with diabetic foot and 
verify its association with time of diagnosis of the disease. Methods: Cross-sectional study 
conducted with 134 patients in an outpatient clinic located in the Northeast region of 
Brazil. A semi-structured questionnaire was used for data collection, which was subjected 
to descriptive analysis and the Mann-Whitney U non-parametric test. Results: Indicators 
with the lowest average score were: skin temperature, sweating, skin lesions, right and left 
pedal pulses, right and left tibial pulses. Patients less than ten years old had worse scores 
on thickness, elasticity, right tibial pulse and tissue integrity. Those with a diagnosis time 
of more than ten years had a greater impairment of sensation and right pulse. Conclusion: 
All indicators showed some impairment of tissue integrity, and the time of diagnosis of the 
disease was associated with six of these.
Descriptors: Diabetes Mellitus; Foot; Nursing; Nursing Process; Classification.

RESUMO
 Objetivo: Avaliar o comprometimento da integridade tissular de pacientes com pé diabético 
e verificar sua associação com tempo de diagnóstico da doença. Métodos: Estudo transversal 
realizado com 134 pacientes em um ambulatório localizado na região Nordeste do Brasil. Foi 
utilizado questionário semiestruturado para a coleta de dados, os quais foram submetidos a 
análise descritiva e ao teste não paramétrico U de Mann-Whitney. Resultados: Indicadores 
com menor escore médio foram: temperatura da pele, transpiração, lesões na pele, pulsos 
pediosos direito e esquerdo, pulsos tibiais direito e esquerdo. Os pacientes com menos de 
dez anos da doença apresentaram piores escores na espessura, elasticidade, pulso tibial 
direito e integridade tecidual. Já aqueles com tempo de diagnóstico superior a dez anos 
tiveram maior comprometimento da sensação e pulso pedioso direito. Conclusão: Todos 
os indicadores mostraram algum comprometimento da integridade tissular, e o tempo de 
diagnóstico da doença esteve associado com seis destes.
Descritores: Diabetes Mellitus; Pé; Enfermagem; Processo de Enfermagem; Classificação.

RESUMEN
 Objetivo: Evaluar el comprometimiento de la integridad tisular de pacientes con pie 
diabético y verificar su relación con tiempo de diagnóstico de la enfermedad. Métodos: 
Estudio transversal realizado con 134 pacientes en un ambulatorio localizado en la región 
Noreste de Brasil. Ha sido utilizado cuestionario semiestructurado para la recogida de datos, 
los cuales han sido sometidos al análisis descriptivo y al test no paramétrico U de Mann-
Whitney. Resultados: Indicadores con menor calificación media han sido: temperatura de 
la piel, transpiración, lesiones en la piel, pulsos poplíteos derecho e izquierdo, pulsos tibiales 
derecho e izquierdo. Los pacientes con menos de diez años de la enfermedad presentaron 
peores calificaciones en la espesura, elasticidad, pulso tibial derecho e integridad tejidual. Ya 
aquellos con tiempo de diagnóstico superior a diez años tuvieron mayor comprometimiento 
de la sensación y pulso poplíteo derecho. Conclusión: Todos los indicadores mostraron alguno 
comprometimiento de la integridad tisular, y el tiempo de diagnóstico de la enfermedad 
ha relacionado con seis de estos.
Descriptores: Diabetes Mellitus; Pie; Enfermería; Proceso de Enfermería; Clasificación.
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INTRODUCTION

The increase in the prevalence of chronic non-communicable 
diseases (CNCDs) has gained prominence worldwide due to its 
high rates of morbidity and mortality. This growth is associated 
with a higher life expectancy of the population and changes 
in food consumption and lifestyle(1). Among the CNCDs, type 2 
diabetes mellitus (DM) stands out because it reaches epidemic 
proportions and corresponds to about 90% of all diabetes cases. 
This disease is linked to the occurrence of chronic complications 
that cause damage to the functional capacity, autonomy and 
quality of life of people, generating social, psychological and 
economic consequences(2).

Among such complications, it is noteworthy those related to 
the foot, which can be evidenced by wounds from neurologi-
cal diseases, vascular and biomechanical changes. People with 
diabetes have a quarter of a chance of developing foot ulcers, 
being the main cause of non-traumatic lower limb amputations(3).

Diabetic foot is characterized as an infectious condition, 
with the presence of ulcers and / or tissue destruction. This 
destruction is related to neuropathy with or without the pres-
ence of peripheral vascular disease. Among the main changes 
that can be found in the diabetic foot, we highlight diabetic 
peripheral neuropathy, skin changes, calluses secondary to 
areas of high pressure in the foot, ulcerations in the feet and 
peripheral arterial disease(4-5).

Due to the complexity associated with diabetes and its com-
plications, it is important for nurses to assess diabetic foot in 
order to prevent dysfunctions, promote self-care and reduce 
health damage. For this to occur, it is necessary to characterize 
the patient’s health status using the proper nursing terminolo-
gies, which allow effective assistance to be carried out through 
evidence-based practice, aiming to achieve quality indicators. In 
order to facilitate the use of terminologies, the literature recom-
mends the use of a standardized language system, which aims 
to cooperate with better evidence of health status(6).

Among these systems, the Nursing Outcomes Classification 
(NOC) stands out, as it makes it possible to standardize the terms 
and document the phases of care(7). When using the NOC, the 
nurse will perform a comprehensive assistance, with a clear 
language, which allows the evaluation of the nursing process 
and has a complementary connection with the taxonomies 
NANDA International, Inc. and Nursing Interventions Classifica-
tion(8). Therefore, in addition to being a nursing reference, the 
NOC contributes to the patient’s assessment and determination 
of their baseline health status, which will take place from the 
first contact.

As complications related to diabetic foot can vary from one 
patient to another, the terminology of the NOC is a tool that 
can be used to assess the degree of impaired tissue integrity of 
the feet. Currently, the NOC presents eight results aimed at skin 
evaluation, among them the result “Tissue Integrity: skin and 
mucous membranes”, inserted in the first edition of this taxonomy 
in 1997, being revised in 2004 and 2013. It is found in the domain 
Physiological health (II), in the class Tissue integrity (L); contains 
22 indicators and two scales to measure the result(9).

OBJECTIVE

Assess the impairment of tissue integrity in patients with 
diabetic foot and verify its association with the time of diagnosis 
of the disease.

METHODS

Ethical aspects

Data collection started after its approval by the Research Eth-
ics Committee of the Federal University of Maranhão. Patients 
agreed to participate by signing the Free and Informed Consent 
Term (FICT). This research ensured the privacy and confidential-
ity of the information that was collected, as well as the patient’s 
right to reject or abandon it at any time he deemed necessary.

Study design, period and location

This is a cross-sectional, descriptive study with a quantitative 
approach, developed from November 2018 to July 2019, at the 
diabetic foot clinic located in the Northeast region of Brazil, with 
patients with type 2 diabetes mellitus who were being followed up 
on an outpatient basis due to the need for care to treat diabetic foot. 
The steps of this methodology were guided by the STROBE tool.

Population, inclusion and exclusion criteria

The population consisted of all adult patients with diabetic 
foot who were on outpatient treatment. To estimate the sample 
size for the infinite population, a calculation was performed using 
the G * Power 3.1 software(10), using a chi-square analysis. Power 
was set at 0.80, and the level of significance (α) was maintained 
at 0.05 (5%). Through these calculations, the estimated sample 
was approximately 134 patients. Inclusion criteria were defined: 
having a diagnosis of type 2 diabetes mellitus and having a 
diabetic foot; being in outpatient treatment to treat the lesion, 
having only undergone a dressing; and be 18 years of age or 
older. Patients diagnosed with psychiatric, oncological disorders, 
chronic alcohol addicts and who had or were undergoing treat-
ment for leprosy were excluded from the research.

Study protocol

Data collection was performed independently by the researcher 
and undergraduate Nursing students who are part of a research 
group, that studies nursing taxonomies. In this sense, training was 
carried out so that the propaedeutic methods, inherent to the 
interview and physical evaluation of the feet, were reviewed and 
standardized in order to reduce possible biases in the collection.

The data was obtained with the aid of an instrument adapted 
from studies(11,12) encompassing issues related to sociodemographic 
and clinical variables and the nursing outcome indicators “Tissue 
Integrity: skin and mucous membranes”(9). To evaluate the feet of 
patients with type 2 DM, 19 NOC indicators and five complementary 
indicators were used (edema; right and left pedal pulses; and right 
and left tibial pulses) which, despite not being part of the nursing 
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outcome in question, consist of important information to assess skin 
integrity as pointed out by the study(12) performed with patients 
with diabetic foot. Among the indicators that make up the result 
“Tissue Integrity: skin and mucous membranes”, mucosal lesions, 
skin cancers and corneal layer abrasion have not been evaluated, 
as these characteristics are not applicable to diabetic feet.

The data related to the physical examination were obtained with 
the aid of the propaedeutic methods of inspection and palpation, 
with the exception of the “temperature” and “sensitivity” indicators, 
which were measured with specific instruments. The temperature 
was determined with the aid of a surface thermometer, properly 
calibrated. The “sensation” indicator was determined based on 
the evaluation of tactile sensitivity of the lower limb area with 
the aid of Semmes-Weinstein 10g monofilaments, which is a safe 
parameter for identifying neuropathic symptoms..

Analysis of results and statistics

The data obtained were organized using Microsoft 
Excel version 2016, in two stages: the first was based 
on the patient’s socioeconomic and clinical charac-
terization; the second step involved determining 
the characterization of the respondents’ lower limbs 
based on the classification of the scores obtained 
for the indicators according to the pre-established 
five-point Likert scale. After checking for errors and 
inconsistencies, statistical analysis of the data was 
performed using the IBM SPSS 24 program(13).

In the univariate descriptive analysis, measures of 
relative and absolute frequencies were presented. 
In order to assess the association between clinical 
characteristics and means of clinical indicators 
and the result “Tissue Integrity: skin and mucous 
membranes”, Mann-Whitney U nonparametric test 
(independent samples) was applied. For statistical 
significance, a level of 5% (p<0.05) was adopted.

RESULTS

Among the 134 patients evaluated in this research, 
there was a predominance of males (52.2%), aged 60 
years or over (65.7%), retired (55.2%), who referred 
to themselves as non-white (70.9%), with a partner 
(56.0%), education equivalent to elementary school 
(51.5%) and family income of up to one minimum 
wage (41%). Regarding life habits, a low frequency 
of smoking and alcohol consumption was observed 
in the sample evaluated, with values of 6.7% and 
5.2%, respectively (Table 1).

The evaluation of the clinical profile showed that 
the time of diagnosis of DM in most of the investigated 
patients was up to 10 years (60.4%). In addition to DM, 
other chronic diseases were identified in the sample, 
such as hypertension (62.7%), hypercholesterolemia 
(29.1%), cardiovascular (20.1%) and kidney problems 
(12.7%). When investigated about the time they were 
affected with the diabetic foot, the majority stated 

Table 1 – Characterization of patients with diabetic foot according to socioeconomic 
data, Imperatriz, Mara nhão, Brazil, 2019

Variables n % 95% CI†

Sex
Male 70 52.2 43.47-60.87
Female 64 47.8 39.12-56.52

Age
< 60 years 46 34.3 26.48-43.08
≥ 60 years 88 65.7 56.91-73.51

Race
White 39 29.1 21.74-37.68
Non white 95 70.9 62.31-78.25

Marital status
With partner 75 56.0 47.14-64.44
Without partner 59 44.0 35.55-52.85

Education
Illiterate 34 25.4 18.43-33.75
Elementary school 69 51.5 42.74-60.15
Highschool 22 16.4 10.79-24.02
Higher education 9 6.7 03.31-12.73

Profession
Retired 74 55.2 46.40-63.73
Active employee 34 25.4 18.43-33.75
Unemployed 10 7.5 03.83-13.64
Sick leave 16 11.9 07.19-18.94

Income*
Up to 1 minimum wage 55 41.0 32.72-49.88
≥ 1 minimum wage e ≤ 2 minimum wages 44 32.8 25.11-41.55
2 or more minimum wages 35 26.2 19.09-34.54

Lives alone
Yes 25 18.7 12.65-26.50
No 109 81.3 73.49-87.34

Has children
Yes 125 93.3 87.26-96.68
No 9 6.7 03.31-12.73

Smoker
Yes 9 6.7 03.31-12.73
No 125 93.3 87.26-96.68

Drinker
Yes 7 5.2 02.30-10.86
No 127 94.8 89.13-97.69

Variable n Average Standard 
deviation P25‡ P50§ P75||

Age 134 63.5 12.8 56.0 64.0 74.0

Notes: * The minimum wage in force during the research period was R$998.00 reais. † 95% CI: 95% confidence 
interval. ‡ P25: 25th percentile. §P50: 50th percentile. || P75: 75th percentile.

they had lesions for a period equal to or greater than 30 days 
(54.5%), caused by different reasons, such as corns (19.4%), sharp 
object wounds (14.2%) and blisters (12.7%) (Table 2).

Table 3 presents the characterization of the level of impairment 
of the diabetic foot in relation to tissue integrity. The indicators that 
presented score 1, that is, were severely compromised, were: sweat-
ing (95.5%), skin temperature (67.9%), left tibial pulse (64.9%) and 
right (61.2%), skin lesions (53.7%) and right (47.8%) and left (46.3%). 

When comparing the averages of the indicators with the time 
of diagnosis of DM, it was found that the patients with less than ten 
years of the disease had worse scores in the indicators “thickness” (p = 
0.004), “elasticity” (p = 0.028), “Right tibial pulse” (p = 0.029) and “tissue 
integrity” (p = 0.043). In turn, those with DM diagnosis time over ten 
years, showed greater impairment in the indicators “sensation” (p = 
0.009) and “right pulse” (p = 0.029). These data can be seen in Table 4.
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Table 3 – Characterization of patients with diabetic foot regarding the level of impairment of the nursing outcome indicators “Tissue Integrity: skin and 
mucous membranes”, Imperatriz, Maranhão, Brazil, 2019

NOC indicators

NOC Likert Scale
Severely 

compromised
Very 

compromised
Moderately 

compromised
Lightly 

compromised
Not 

compromised Average
n % n % n % n % n %

Skin temperature 91 67.9 5 3.7 6 4.5 14 10.4 18 13.4 1.98
Sensation 39 29.1 29 21.6 23 17.2 43 32.1 - - 2.52
Elasticity 21 15.7 23 17.2 15 11.2 43 32.1 32 23.9 3.31
Hidration 26 19.4 7 5.2 26 19.4 51 38.1 24 17.9 3.30
Transpiration 128 95.5 - - - - 1 0.7 5 3.7 1.17
Texture 23 17.2 29 21.6 42 31.3 36 26.9 4 3.0 2.77
Thickness 23 17.2 39 29.1 3 2.2 4 3.0 65 48.5 3.37
Tissue perfusion 38 28.4 53 39.6 29 21.6 10 7.5 4 3.0 2.17
Hair growth on the skin 37 27.6 13 9.7 25 18.7 36 26.9 23 17.2 2.96
Tissue integrity 9 6.7 58 43.3 47 35.1 11 8.2 9 6.7 2.65

Severe Substantial Moderate Light None Averagen % n % n % n % n %

Abnormal pigmentation 8 6.0 47 35.1 9 6.7 26 19.4 44 32.8 3.38
Skin lesions 72 53.7 15 11.2 1 0.7 44 32.8 2 1.5 2.17
Scar tissue 12 9.0 29 21.6 39 29.1 36 26.9 18 13.4 3.14
Skin peeling 26 19.4 25 18.7 10 7.5 6 4.5 67 50.0 3.47
Skin cracks - - 1 0.7 10 7.5 33 24.6 90 67.2 4.58
Erythema 27 20.1 14 10.4 16 11.9 30 22.4 47 35.1 3.42
Paleening 9 6.7 12 9.0 7 5.2 30 22.4 76 56.7 4.13
Necrosis 20 14.9 9 6.7 3 2.2 11 8.2 91 67.9 4.07
Hardening 35 26.1 10 7.5 29 21.6 10 7.5 50 37.3 3.22
Edema* 30 22.4 18 13.4 23 17.2 10 7.5 53 39.6 3.28
Right Pedal Pulse* 64 47.8 17 12.7 3 2.2 17 12.7 29 21.6 2.46
Left Pedal Pulse* 62 46.3 16 11.9 4 3.0 15 11.2 35 26.1 2.58
Right tibial pulse* 82 61.2 20 14.9 2 1.5 11 8.2 16 11.9 1.92
Left tibial pulse* 87 64.9 13 9.7 3 2.2 10 7.5 19 14.2 1.95

Notes: NOC - Nursing Outcomes Classification. *Clinical indicators, not contained in the NOC.

Table 2 – Characterization of patients with diabetic foot according 
to clinical data, Imperatriz, Maranhão, Brazil, 2019

Variables n % 95% CI†

DM diagnosis time *
Up to ten years 81 60.4 51.61-68.67
Over ten years 53 39.6 31.32-48.38

Time suffering from Diabetic foot
< 30 days 61 45.5 36.97-54.32
≥ 30 days 73 54.5 45.67-63.02

Precipitating factors of diabetic foot
Callus 26 19.4 13.28-27.32
Sharp object wound 19 14.2 08.96-21.50
Blisters 17 12.7 07.77-19.80
Fall 15 11.2 06.61-18.08
Inadequate shoes 8 6.0 02.80-11.80
Others 49 36.5 28.54-45.36

Type of DM treatment
Oral antidiabetic 85 63.4 54.63-71.45
Insulin 22 16.4 10.79-24.02
Combined 18 13.5 08.37-20-66
Does not receive 9 6.7 03.31-12.73

Arterial hypertension
Yes 84 62.7 53.87-70.76
No 50 37.3 29.23-46.12

Hypercholesterolemia
Yes 39 29.1 21.74-37.68
No 95 70.9 62.31-78.25

Kidney disease
Yes 17 12.7 07.77-19.80
No 117 87.3 80.19-92.22

Cardiovascular problem
Yes 27 20.1 13.91-28.13
No 107 79.9 71.86-86.08

Variable n Average Standard 
deviation P25‡ P50§ P75||

DM diagnosis time * 134 11.5 9.4 4.0 10.0 15.2
Notes: Own authorship (2019). * DM: Diabetes mellitus. † 95% CI: 95% confidence interval. 
‡ P25: 25th percentile. §P50: 50th percentile. || P75: 75th percentile.

Table 4 – Comparison between the averages of the Nursing Outcomes Clas-
sification indicators with the time of diagnosis of diabetes mellitus, Imperatriz, 
Maranhão, Brazil, 2019

NOC INDICATORS 

DM diagnosis time (categorized)

p 
value*

Up to tem years More than ten years

Average Standard 
deviation Average Standard 

deviation

Skin temperature 1.88 1.44 2.13 1.68 0.481
Sensation 2.74 1.21 2.19 1.16 0.009
Elasticity 3.11 1.39 3.62 1.40 0.028
Hidration 3.35 1.24 3.23 1.54 0.928
Transpiration 1.10 0.62 1.28 1.01 0.170
Texture 2.73 1.13 2.83 1.10 0.566
Thickness 3.01 1.67 3.91 1.57 0.004
Tissue perfusion 2.09 0.87 2.30 1.22 0.482
Hair growth on the skin 2.96 1.47 2.96 1.49 0.950
Tissue integrity 2.54 0.98 2.81 0.94 0.043
Abnormal pigmentation 3.41 1.49 3.34 1.27 0.684
Skin lesions 2.06 1.41 2.34 1.40 0.190
Scar tissue 3.14 1.14 3.15 1.23 0.927
Skin peeling 3.32 1.71 3.70 1.61 0.243
Skin cracks 4.53 0.67 4.66 0.65 0.153
Erythema 3.41 1.56 3.43 1.53 0.947
Paleening 4.14 1.37 4.13 1.07 0.215
Necrosis 4.21 1.39 3.87 1.70 0.289
Hardening 3.11 1.66 3.40 1.59 0.351
Edema 3.11 1.62 3.55 1.60 0.151
Right Pedal Pulse 2.73 1.72 2.04 1.56 0.029
Left Pedal Pulse 2.80 1.81 2.24 1.57 0.132
Right tibial pulse 1.91 1.42 1.94 1.50 0.029
Left tibial pulse 2.09 1.63 1.73 1.30 0.132

Notes: NOC - Nursing Outcomes Classification. * P-value of the Mann-Whitney test.
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DISCUSSION

The predominance of male diabetic foot patients identified 
in this research corroborates another study carried out in an 
outpatient clinic for the treatment of diabetic foot located in a 
municipality in Paraíba, which also presented a higher frequency 
of such involvement among patients in this group (60.6%)(14). Men 
are the majority among hospitalized patients with foot ulcers, 
and this change is associated with high levels of disability, such 
as amputation due to the high degree of impairment of the 
lower limb(15).

The fact that men are more affected by the diabetic foot may 
be due to not making changes in lifestyle, which are necessary 
to reduce the glycemic index, and because they do not routinely 
develop self-care practices with their feet to prevent the occur-
rence of lesions(14). As a result, being male has been identified in 
the literature as a risk factor for non-traumatic amputations(16).

Regarding age, a study(17) performed with hospitalized patients 
with diabetic foot obtained a result similar to this research, in 
which diabetic patients were aged 60 years or over. This finding 
is justified due to the higher life expectancy of the population 
and, consequently, greater metabolic disorder, which is associated 
with high rates of chronic non-communicable diseases. In addi-
tion, older people live with the disease for a prolonged period, 
which makes them more exposed to the risks of complications(18).

Among the comorbidities that affect patients with diabetic 
foot, systemic arterial hypertension stands out, which was the 
most frequent in the investigated sample. About this, authors(19) 

claim that diabetic patients are more susceptible to the occur-
rence of cardiovascular diseases. In addition, diabetic patients 
with associated diseases are at increased risk of developing foot 
lesions or ulcers(20).

The time of diagnosis of diabetes mellitus is a risk factor for 
the occurrence of diabetic foot, since the attitude of self-care 
decreases among patients who have a longer time of diagnosis. 
This occurs because they are more vulnerable to the occurrence 
of limitations related to the disease, which contributes to de-
crease the motivation of patients to adhere to medication and 
non-medication treatment(21). However, this data differs from that 
found in the present investigation, since most of the patients 
evaluated had a time of diagnosis of the disease of less than ten 
years. Another data identified in this study was that a significant 
portion of the patients had the foot lesion installed for a period 
equal to or greater than 30 days, making them more susceptible 
to serious infections and increasing the healing time(22) .

The indicators that revealed the highest level of impairment 
in the patients with diabetic foot evaluated were: sweating, skin 
temperature, skin lesions, tibial and pedal pulses. The decrease or 
absence of perspiration is a frequent feature in the diabetic foot 
due to constant hyperglycemia compromising the autonomic 
nerve endings. This alteration causes anhidrosis, which makes 
the feet drier and more susceptible to the occurrence of cracks(23). 

Another characteristic common to patients with diabetic foot 
is peripheral vascular disease, which compromises the blood 
circulation of the lower limbs and limits the supply of oxygen 
and nutrients to the tissue, causing a decrease in tibial and pedal 
pulses and hindering the healing process of foot lesions(24). This 

circulatory impairment interferes with the regulation of tissue 
temperature in the foot, as it is influenced by blood vessels and 
peripheral nerves(25). Therefore, it is believed that this fact may 
justify the low tissue temperature and, consequently, worse NOC 
scores identified in the evaluated patients.

Still, a point to be highlighted in this research is that all the 
indicators evaluated showed some degree of impairment, which 
varied between scores 1 and 4, and the most frequent were: sensa-
tion, texture, tissue perfusion and tissue integrity. Such findings 
differ from the study(26) performed with diabetic patients, which 
clinically validated the Tissue Integrity nursing result, since the 
indicators “hardening” (94%) and “edema” (89%) were the most 
frequent among those who presented some degree of impairment.

In addition, this study(26) observed that the indicators “skin le-
sions” and “necrosis” did not show impairment in 91% and 98%, 
respectively, of the investigated sample. On the other hand, in this 
investigation, the indicators that showed the highest frequency 
of score 5, that is, absence of involvement, were: necrosis, crack-
ing of the skin and paleness. This divergence of results may be 
associated with the fact that the study(26) previously mentioned 
was developed in an outpatient clinic for patients with diabetes 
mellitus who did not have ulcerative lesions on their feet.

As for the association between DM diagnosis time and the 
indicators evaluated, it was observed that the “skin elasticity” 
indicator had the lowest average among patients who had dia-
betes for less than ten years. Although authors(27) claim that the 
occurrence of complications is related to the longer the person 
lives with the disease, the result identified may be related to the 
fact that patients with recent diagnosis do not develop activities 
that stimulate sweating and aim at the body’s water balance(28). 
The reduction in tissue elasticity is a complication caused by 
hyperglycemia, which occurs due to decreased humidity and 
dehydration, changing the distribution of plantar pressure(28-29).

Regarding “tissue integrity”, it was found that patients with 
shorter time since diagnosis of the disease showed greater 
impairment of this indicator. It is believed that this result occurs 
due to the appearance of complications more easily identified 
from clinical exposure and the treatment that patients receive(30).

An issue also to be highlighted is the greater impairment of 
the right tibial pulse among patients with a diagnosis time of 
less than ten years and of the right pedal pulse in patients who 
have lived with the disease for more than ten years. To justify this 
finding, the literature points out that circulatory manifestations 
usually develop after ten years of disease evolution, however 
these can also affect patients with inadequate control of diabetes 
mellitus, regardless of the time of diagnosis(31). In addition, the 
aging process, associated with the presence of other chronic 
diseases such as cardiovascular diseases, make diabetic patients 
more susceptible to the occurrence of changes in the pulses(32).

Another frequent change in patients with longer disease dura-
tion is peripheral neuropathy, and this fact was identified in this 
research, since the “sensation” indicator revealed a lower average. 
This result differs from that found in another study(12), who identi-
fied in the first evaluation of the feet of diabetic patients the best 
average of the “sensation” indicator (3.53), although a comparison 
was not made between the time of diagnosis of the disease. This 
change occurs due to lesion to the axons and myelin sheaths of 
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the peripheral nerves, which results in reduced plantar sensitivity 
and can cause complete anesthesia of the foot(4).

Loss of sensation makes diabetic patients more vulnerable 
to the development of traumatic lesions, which are sometimes 
imperceptible and delay the search for a specialized health 
service. These lesions can occur due to the use of tight shoes, 
washing the feet with hot water, inappropriate use of chemicals 
to remove calluses and, above all, due to sharp object wounds 
such as nails and broken glass(4).

Study limitations

As limitations of this study, we highlight the few studies 
available in the literature that associate the time of diagnosis of 
diabetes mellitus with the indicators of the nursing result “Tissue 
Integrity: skin and mucous membranes”. Also, the fact that the 
data collection was carried out by different researchers may have 
generated divergence in the tissue evaluation of the diabetic foot, 
although training was carried out to minimize this consequence.

Contributions to the field of Nursing

The results obtained can help the nurse’s performance by al-
lowing to identify which characteristics of the diabetic foot are 
most affected and whether the time of diagnosis of the disease 
makes these patients more susceptible to the development of 

complications. This information will favor the creation of parameters 
for the evaluation of chronic wounds using the NOC. In addition, 
through this information, interventions can be carried out in order 
to promote better evolution of NOC indicators.

CONCLUSION 

The use of a specific nursing terminology, such as NOC, made 
it possible to assess the tissue integrity of the skin of patients with 
diabetic foot and to identify that the time of diagnosis equal to 
or greater than ten years influenced the level of impairment of 
the indicators that characterized the diabetic foot.

Among these indicators, those with the lowest average, ranging 
from severely impaired to very impaired, were: skin temperature; 
perspiration; skin lesions; right and left pedal pulses; and right 
and left tibial pulses. All other indicators evaluated showed some 
degree of impairment that varied from mild to severely impaired. 
The time of diagnosis of the disease was associated with the 
impairment of these indicators: thickness, elasticity, right tibial 
pulse, tissue integrity, sensation and right pedal pulse.
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