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ABSTRACT
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Introduction: Diabetic foot is one of the most serious and frequent complications of diabetes mellitus, for
this reason it is important to know the risk factors that trigger it. Objective: To determine the risk factors
associated with diabetic foot in the PNP Luis N. Sáenz Hospital, 2017. Methods: Observational, quantitative,
retrospective, analytical, case-control study. The study population consisted of 165 patients (55 cases and
110 controls) seen in the endocrinology division in 2017. Risk factors, modifiable and non-modifiable
associated with the development of diabetic foot were studied. The information of the clinical histories was
collected through a data collection form. This data was analyzed by means of the SPSS program version
25.0 using the statistical models of Chi-square and the odds ratios with a level of significance less than
0.05%, and a range of 95% confidence. Results: The risk factors associated with diabetic foot are related
to the time of diagnosis (p:0.000; OR: 12.77; IC: 4.12 - 39.60), wrongly controlled glycosylated hemoglobin
(p: 0.029; OR: 4.55; IC:1.17 - 17.68), onychomycosis (p: 0.014; OR: 7.10; IC: 1.48 - 34.07); history of smoking
(p: 0.031; OR: 2.66; IC: 1.09- 6.34) and chronic kidney disease (p: 0.047, OR: 3.023, CI: 1.01 - 9.0). Conclusion:
It is concluded that there is a significant statistical association between developing diabetic foot with the
time of illness, poorly controlled glycosylated hemoglobin, onychomycosis, chronic kidney disease, and
smoking history.
Key words: Foot diabetic; Factors of risk do not modifiable; Factors of risk modifiable. (source: MeSH NLM)

RESUMEN
Introducción: El pie diabético es una de las complicaciones más graves y frecuentes de la diabetes
mellitus, por tal motivo es importante conocer los factores de riesgo que lo desencadenan. Objetivo:
Determinar los factores de riesgo asociados a pie diabético en el hospital PNP Luis N. Sáenz, año 2017.
Métodos: Estudio observacional, cuantitativo, retrospectivo, analítico, de casos y controles. La muestra
la conformó 165 pacientes (55 casos y 110 controles) atendidos en el servicio de endocrinología en el
año 2017. Se estudiaron factores de riesgo, modificables y no modificables, asociados al desarrollo de pie
diabético; se recogió la información de las historias clínicas mediante una ficha de recolección de datos,
la cual fue analizada mediante el programa SPSS versión 25.0 utilizando los modelos estadísticos de Chi
cuadrado y el odds ratios con un nivel de significancia menor a 0.05% y un intervalo de confianza de
95%. Resultados: Los factores de riesgo asociados a pie diabético son tiempo de enfermedad (p: 0,000;
OR: 12.77; IC: 4.12 – 39.60), hemoglobina glicosilada mal controlada (p: 0.029; OR: 4.55; IC: 1.17 – 17.68),
onicomicosis (p: 0.014; OR: 7.10; IC: 1.48 – 34.07); antecedente de tabaquismo (p: 0.031; OR: 2.66; IC: 1.09
– 6.34) y enfermedad renal crónica (p: 0.047; OR: 3.023; IC: 1.01 – 9.0). Conclusión: Se concluye que hay
asociación estadística significativa entre tiempo de enfermedad, hemoglobina glicosilada mal controlada,
onicomicosis, enfermedad renal crónica y antecedente de tabaquismo, con desarrollar pie diabético.
Palabras clave: Pie diabético; Factores de riesgo no modificables; Factores de riesgo modificables. (fuente:
DeCS BIREME)
1
2
a
b

Hospital PNP LUIS N. SAENZ, Lima-Peru.
E. Rebagliati Martins Hospital - EsSalud, Lima, Peru.
Medical Internship.
Doctorate in Public Health.

Quote as: Yajaira Arribasplata-Espinoza, Consuelo Luna-Muñoz. Risk factors associated with diabetic foot in the PNP Luis N. Saenz hospital, 2017.
[Original Article].2019;19(2):75-81. (April 2019). DOI 10.25176/RFMH.v19.n2.2070
Journal home page: http://revistas.urp.edu.pe/index.php/RFMH
©The authors. This article is published by the Journal of the Faculty of Human Medicine, Ricardo Palma University. This is an Open Access article distributed under the
terms of the Creative Commons License: Creative Commons Attribution 4.0 International(CC BY 4.0). (https://creativecommons.org/licenses/by/4.0/), that allows
non-commercial use, distribution and reproduction in any medium, provided that the original work is duly cited. For commercial use, please contact revista.
medicina@urp.pe

Pág. 75

Arribasplata-Espinoza Y et al

INTRODUCTION

Population and sample

The World Health Organization (WHO) in 2016
reported that, the adult population with diabetes
mellitus in 2014 amounted to 422 million in the
world. According to Demographic and Family Health
Survey 2016 (ENDES), type 2 diabetes mellitus is a
public health problem at the national level. It is an
issue due to its prevalence (3.2%), the high cost of
treatment, and management of complications1,2.
Diabetic foot adds long hospital stays in contrast to
any other complication of type 2 diabetes mellitus,
with significant morbidity and mortality3.

Population and study sample included patients
diagnosed with diabetes mellitus type 2 treated in the
endocrinology division of the PNP Luis N. Sáenz Hospital
during the months of January to December in 2017. The
sample consisted of 165 patients: 55 cases diagnosed
with diabetes mellitus type 2 as well as diabetic foot,
and 110 controls with a diagnosis of diabetes mellitus
type 2 without diabetic foot were the controls, with a
ratio of 1: 2.

The factors associated with diabetic foot are divided
into two large groups which are non-modifiable,
and modifiable. In this study the non-modifiable risk
factors were analyzed: sex, age, and time of evolution
of the disease greater than ten years. The modifiable
factors such as glycosylated hemoglobin greater than
7.5%, history of smoking, onychomycosis, obesity,
overweight, peripheral vascular disease, peripheral
neuropathy, the presence of arterial hypertension,
chronic kidney disease and dyslipidemia.

The "IMIN" calculator was used (IV COURSE WORKSHOP OF GRADUATION BY THESIS ). Based
on the bibliography review it was considered, an
incidence of 9.8%, an odds ratio of 3.8, a level of
statistical significance of less than 0.05%, and a range
of 95% confidence.

Data processing and analysis technique.

The information was obtained from the medical
records of the patient and recorded in a data collection
sheet. The program IBM SPSS Statistics 25.0 was used to
process them. Descriptive statistics, bivariate analysis
(Chi-square and Odds ratio), and logistic regression of
the variables of interest were performed.

Diabetic foot, undoubtedly today, represents one of the
most serious and frequent complications of diabetes
mellitus 2. For this reason, it is important to determine
the risk factors associated with diabetic foot in the PNP
Luis N. Sáenz Hospital during the year 2017.

RESULTS
The following variables were evaluated: sex, old
age (over 60 years), body mass index (overweight,
obesity), disease time over ten years, poor control
(glycosylated hemoglobin > 7.5%), peripheral
vascular disease, peripheral neuropathy, smoking
history, onychomycosis, and comorbidities (arterial
hypertension, chronic kidney disease, dyslipidemia).

METHODS
Type and design of research
The research design of this study is observational,
quantitative, retrospective, analytical type, of cases and
controls. It was developed in the context of the IV COURSE
- WORKSHOP OF GRADUATION BY THESIS according to
the published and methodology approach4.
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Source: Clinical Histories Luis N. Sáenz Police Hospital.

Graphic 1. Pyramid age/sex of patients treated in the division of endocrinology of the Hospital of Police,
January-December 2017.
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Regarding the age of the patients according to age
groups, the predominant group is the older adult (> =
60 years old) with 116 patients (70.3%), the other age
group<60 years was made up of 49 patients (29.7%).In
both sexes, the ages fluctuated between 60 and 80 years
old and it was the male patients who had extreme ages.

The minimum age was 32 years and the maximum age
was 93 years. An average of 65.02 years was obtained, a
mode of 69 years, and a median of 65 years. Regarding
the sex variable, it was found the predominance of the
masculine sex 91 (55.2%), in comparison to the feminine
sex 74 (44.8%). Graphic 1

Table 1. Distribution of the index of corporal weight.
IMC

FREQUENCY

PERCENTAGE

>18.5

3

1.8%

Normal weight

18.5-24.9

26

15.8%

Overweight

25- 29.9

92

55.8%

Type I obesity

30-34.9

39

23.6%

Type II obesity

35-39.9

4

2.4%

Type III obesity

>40

1

0.6%
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Malnutrition

In the body mass index category, we found that of all
patients, 131 (79.4%) had overweight and obesity type

I, 92 patients with BMI between 25- 29.9 and 39 patients
with BMI between 30-34.9, respectively. (Table1).

Table 2. Association between non-modifiable risk factors and diabetic foot.
DIABETIC
FOOT

DO NOT
PIEDIABETE

P VALUE

IC 95%

OR

Male

29 (31.9%)

62 (68.1%)

0.65

0.45 - 1.65

0.86

Female

26 (35.1%)

48 (64.9%)

>60 years

42 (76.4%)

74 (67.3%)

0.22

0.30 - 1.33

0.63

<60 years

13 (23.6%)

36 (32.7%)

Total

55 (100%)

110 (100%)

> 10 years

39 (70.9%)

57 (51.8%)

0.019

1.13 - 4.52

2.26

VARIABLE
Sex

Age

Sickness time

Of the non-modifiable risk factors, the disease with
greater time than 10 years has 2.26 times more risk of
developing diabetic foot, the association is statistically

significant (p: 0.019, OR: 2.26, CI: 1.13- 4.52).nt (p: 0.019,
OR: 2.26, CI: 1.13- 4.52).

Pág. 77

Arribasplata-Espinoza Y et al

Rev. Fac. Med. Hum. 2019;19(2):75-81.

Table 3. Association between modifiable risk factors and diabetic foot.
DIABETICFOOT

DO NOT
PIEDIABETE

P
VALUE

IC 95%

OR

52 (94.5%)

81 (73.6%)

0.001

1.79 - 21.41

6.2

3 (5.5%)

29 (26.4%)

Total

55 (100%)

110 (100%)

Present

52 (94.5%)

86 (78.2%)

0.007

1.38 - 16.86

4.83

Absent

3 (5.5%)

24 (21.8%)

55 (100%)

110 (100%)

Peripheral vascular disease Present

31 (56.4%)

37 (33.65)

0.005

1.31 - 4.94

2.54

Absent

24 (43.65)

73 (66.4%)

Total

55 (100%)

110 (100%)

Present

38 (69.15)

48 (43.6%)

0.002

1.45 - 5.72

2.88

Absent

17 (30.9%)

62 (56.4%)

Total

55 (100%)

110 (100%)

Present

43 (78.2%)

59 (53.6%)

0.002

1.47 - 6.50

3.09

Absent

12 (21.8%)

51 (46.4%)

Total

55 (100%)

110 (100%)

Present

30 (54.5%)

41 (37.3%)

0.035

1.04 - 3.89

2.02

Absent

25 (45.5%)

69 (62.7%)

Total

55 (100%)

110 (100%)

Present

47 (85.5%)

74 (67.3%)

0.013

1.22 - 6.67

2.85

Absent

8 (14.55)

36 (32.75)

Total

55 (100%)

110 (100%)

Present

20 (36.4%)

16 (14.5%)

0.001

1.56 -7.20

3.35

Absent

35 (63.6%)

94 (85.5%)

Total

55 (100%)

110 (100%)

Present

37 (67.3%)

54 (49.1%)

0.027

1.08 - 4.19

2.13

Absent

18 (32.7%)

56 (50.9%)

Total

55 (100%)

110 (100%)

Present

27 (49.1%)

88 (80%)

0.000

0.11 - 0.48

0.24

Absent

28 (50.9%)

22 (20%)

Total

55 (100%)

110 (100%)

VARIABLE
Glycosylated hemoglobin

Bad control
Good control

Onychomycosis

ORIGINAL ARTICLE

Total

Peripheral neuropathy

Smoking history

Overweight

Obesity

Chronic kidney disease

Arterial hypertension

Dyslipidemia
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The modifiable risk factors considered in this research
study, glycosylated hemoglobin greater than 7.5% (poor
control), onychomycosis, peripheral vascular disease,
peripheral neuropathy, smoking history, obesity,
overweight, chronic kidney disease, hypertension, and
dyslipidemia are statistically associated with diabetic
foot. (Table 3.)

Patients who have dyslipidemia have 0.24 times more
risk of developing diabetic foot, the association is
statistically significant (p: 0.000), and because it presents
an OR of 0.24 it behaves as a protection factor. It has a
confidence interval of 0.11 - 0.48, that by not containing
the unit it is statistically significant.

Table 4. Multivariate analysis of the variables associated with diabetic foot.
ASSOCIATED CONDITIONS

P VALUE

IC 95%

OR

Good control

0.029

1.171 - 17.685

4.551

I presented

0.014

1.483 - 34.074

0.229

0.642 - 6.341

2.018

0.085

0.071 - 8.252

2.681

0.031

1.095 - 6.349

2.666

0.101

0.865 - 5.103

2.101

0.047

1.014 - 9.013

3.023

0.000

4.121 - 39.608

12.777

Bad control

ORIGINAL ARTICLE

Glycosylated hemoglobin
Onychomycosis

Absent

Peripheral vascular disease

I presented
Absent
I presented

Peripheral neuropathy

Absent

History of smoking

I presented
Absent

Arterial hypertension

I presented
Absent

Chronic kidney disease

I presented
Absent

Sickness time

> 10 years
< 10 years

In Table 4, in the multivariate analysis it is observed
that the time of disease (OR: 12.777, CI: 4.121-39.608,
p: 0.000), glycosylated hemoglobin poorly controlled
(OR: 4.551, IC: 1,171- 17,685, p: 0.029),Onychomycosis
(OR: 7,108, CI: 1,483-34,074, p: 0.014), history of
smoking (OR: 2666, CI: 1095-6349, p: 0.031 and
chronic kidney disease as comorbidity (OR: 3.023, CI:
1.014- 9.013, p: 0.047) are significantly associated with
diabetic foot.

relation of advanced age, over 60 years old, and diabetic
foot (OR: 0.63 IC: 0.30 - 1.33, p: 0.22). This result coincides
with the study of Mildred5, who reported OR: 1.65,
indicating a slight association, which was not supported
by the CI: 0.84- 3.25 or by the p-value that was greater
than 0.05. It is inferred that in both cases not enough
necessary sample was taken to demonstrate this
association.

In the present study it was found that the male sex did
not have a significant association to diabetic foot (OR:
0.86, CI: 0.45 - 1.65, p: 0.65). This result is contradicted
by the study of Mildred5, who reports that being male
increases the risk of presenting diabetic foot (OR: 2, CI:
1.10 <OR <3.72, p: 0.01528), this could be attributed to
the fact that the sample of males was insufficient.

The time of evolution of the disease, greater than 10
years, presented a significant association with the
development of diabetic foot (OR: 2.26, CI 1.13 - 4.52,
p: 0.019), presenting it as a risk factor for developing
diabetic foot. This result coincides with the study by
Márquez-Godínez6 (OR: 5.1, IC: 95% 2.8-9.4). In a study
by Enciso7, a significant association between the time of
evolution of the disease and the onset of diabetic foot
was not corroborated (p: 0.5). Similar results were found
in the study of Mildred5 in relation

There was no significant association between the

to the time of evolution of the disease, no association

DISCUSSION
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was found between the time elapsed since the
diagnosis of diabetes and the presence of diabetic foot
(OR: 0.96). The percentage of glycosylated hemoglobin
greater than 7.5%, as a margin of poor glycemic control,
presented a significant association with diabetic foot
(OR: 6.2, CI: 1.79 - 21.41, p: 0.001). However, in the
Mildred5 study this association was corroborated (OR:
1.18, CI: 0.64 <OR 2.16, p: 0.569). Márquez-Godínez6,
identified that glycosylated hemoglobin (HbA1c)
≥7.0% presents as a risk factor for developing diabetic
foot (OR: 2.8, CI: 95% 1.5-5.0).
Peripheral vascular disease behaved like a risk factor
for presenting diabetic foot (OR: 2.54, CI: 1.31 - 4.94,
p: 0.005). In the study conducted by Flores8, this
variable presented OR: 3.75, 95% CI 2.73- 5.15, p: 0.00,
a risk factor with significant association. Similarly, in the
study by Mildred5, a strong relationship with statistical
significance could be established (OR: 13.62, CI: 6.2330.34, p<0.001).
Peripheral neuropathy behaved like a risk factor for the
development of diabetic foot (OR: 2.88, CI:1.45 - 5.72
and p: 0.002). In the study by Mildred5, an important
association was demonstrated between neuropathy
and the presence of diabetic foot (CI <4.95 <OR 21.02
and p <0.05). In the study by Neyra9, it was found as
the main risk factor (OR of 71.8, p: <0.000) and in the
Enciso7 study. This variable behaved like a risk factor,
although it was not statistically significant (OR: 2.3, CI:
95% 0.7-7.4, p: 0.2).
Patients with onychomycosis have 4.83 times more risk
of developing diabetic foot, finding OR: 4.83, CI: 1.38 16.86 and p:0.007. This result is supported in the study
by Enciso7, which showed a strong association between
the presence of onychomycosis, and the possibility of
triggering diabetic foot (OR: 2.8, CI: 95% 1.1- 7.2, p: 0.02).
Smoking history behaved as a significantly associated
risk factor (OR: 3.09, CI: 1.47 - 6.50, p: 0.002). In the study
carried out by Flores8, the smoking habit was tested as
a risk factor associated with diabetic foot, finding OR:
3.27, CI: 95% 1.27-8.39 and p: 0.01, being significantly
associated.
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With regard to comorbidities as an associated risk factor
for diabetic foot, it was found that arterial hypertension
and chronic kidney disease are significantly associated,
OR: 2.13, CI: 1.08- 4.19, p: 0.027 and OR: 3.35, CI: 1.56 - 7.20,
p: 0.0021, respectively. The dyslipidemia comorbidity
behaved as a protective factor with the development of
diabetic foot, presenting OR: O.24, CI: 0.11- 0.48 and p:
0.000. In the Chinchari study, 10 arterial hypertension
(p: 0.29) and dyslipidemia (p: 0.12), did not present
significant differences to be considered a risk factor.
In the study by Neyra, 9 it was found that arterial
hypertension behaved as a protective factor, finding a
significant association (OR: 0.1, p: 0.0025).

CONCLUSION
Disease time greater than ten years is a non-modifiable
risk factor associated with diabetic foot. In addition,
glycosylated hemoglobin greater than 7.5% (poorly
controlled), onychomycosis, a history of smoking, and
comorbid chronic kidney disease are modifiable risk
factors associated with diabetic foot.
Peripheral vascular disease, peripheral neuropathy,
hypertension are not modifiable risk factors associated
with diabetic foot.

Authorship contributions: The authors involved in
the generation, drafting and final approval of the article
alsoYAE in data collection.
Financing: Self-financed.
Conflict of interest: The authors declare no conflict of
interest in the publication of this article.
Received: December 27, 2018
Approved: February 15, 2019
Correspondence: Yajaira E. Arribasplata Espinoza
Address: Jr. Japurá 275 dpto. 202 Breña. Lima – Perú
Phone: +51 965462760
E-mail: amyjaeli4@gmail.com

Risk factors associated with diabetic foot

Rev. Fac. Med. Hum. 2019;19(2):75-81.

BIBLIOGRAPHIC REFERENCES
1. (1OMS). World Health Organization- Informe mundial sobre la
diabetes, 2016. www.who.int/diabetes/global-report. WHO/NMH/
NVI/16.3.
2. (OMS). Organización Mundial de la Salud – Perfiles de los países
para la diabetes,2016.http://www.who.int/diabetes/countryprofiles/
per_es.pdf?ua=1.
3. Seclén S. Diabetes Mellitus en el Perú: Hacia dónde vamos. Diabetes
mellitus in Peru: Where we are going. Rev Med Hered. 2015; 26:3-4.

ORIGINAL ARTICLE

4. De la Cruz Vargas JA, Correa López LE, Alatrista Gutiérrez de Bambaren
M del S, Sánchez Carlessi HH, Luna Muñoz C, Loo Valverde M, et al.
Promoviendo la investigación en estudiantes de Medicina y elevando la
producción científica en las universidades: experiencia del Curso Taller
de Titulación por Tesis. Educ Médica [Internet]. 2 de agosto de 2018
[citado 16 de enero de 2019]. Disponible Sciencediret.com/science/
article/pii/S1575181318302122.
5. Mildred Rosales A, Bonilla Rojas J, Gómez Batista A, Gómez Chaparro
C, Pardo García J, Villanueva Rodríguez L. Factores asociados al pie
diabético en pacientes ambulatorios. Centro de Diabetes Cardiovascular
del Caribe. Barranquilla (Colombia). Salud Uninorte. Barranquilla (Col.)
2012; 28 (1): 65-74.

6. Márquez-Godínez SA, Zonana-Nacach A, Anzaldo-Campos MC,
Muñoz-Martínez JA. Riesgo de pie diabético en pacientes con diabetes
mellitus tipo 2 en una unidad de medicina de familia. Semergen. 2014;
40(4):183-8.
7. Enciso Rojas A. Factores de riesgo asociados al pie diabético Risk
factors associated with diabetic foot. Rev. virtual Soc. Parag. Med. Int.
setiembre 2016; 3 (2): 58-70.
8. Flores R. Factores asociados al desarrollo de pie diabético en pacientes
con Diabetes Mellitus tipo 2 en el servicio de Medicina Interna 03 y Pie
Diabético del Hospital Nacional Guillermo Almenara Irigoyen durante
el año 2012. [Tesis para optar el título profesional de Médico Cirujano].
2013. Universidad Nacional Jorge Basadre Grohmann, Tacna.
9. Neyra-Arisméndiz L, Solís-Villanueva J, Castillo-Sayán O, GarcíaRamos F. Diabetic foot. Rev Soc Peru Med Interna 2012; vol 25 (2).
10. Chanchari-Perez L. Factores de riesgo asociados a pie diabético en
pacientes atendidos en el hospital regional de Loreto. Enero 2014 diciembre 2014. Región Loreto. Iquitos – Perú. 2015.

Indizado en:
INSTITUTO DE
INVESTIGACIÓN EN
CIENCIAS BIOMÉDICAS

http://www.latindex.org/latindex/ficha?folio=14280

Vol.19 N°2
Abril-Junio 2019

Pág. 81

