
| Universitas Médica |Colombia | V. 66 | January-December | 2025 | ISSN 0041-9095 |

aCorresponding author: miguelangelruizbarrera@gmail.com

How to cite: Ruiz-Barrera MA, Cifuentes M, Boada
MA, Mora JS, Bohórquez-Ballén MC, Silva M.
Proportion of Diabetic Polyneuropathy and its Possible
Associated Factors. Univ Med. 2025;66. https://doi.or
g/10.11144/Javeriana.umed66.ppdp

DOI: https://doi.org/10.11144/Javeriana.umed66.ppdp

Proportion of Diabetic Polyneuropathy and
its Possible Associated Factors

Proporción de polineuropatía diabética y sus posibles factores
asociados

Received: 01 june 2024 | Accepted: 16 july 2024

Miguel A. Ruiz-Barrera
Hospital Universitario de la Samaritana (HUS), Bogotá, Colombia

ORCID: https://orcid.org/0000-0002-8589-153X

a

Mateo Cifuentes
Hospital Universitario de la Samaritana (HUS), Bogotá, Colombia

ORCID: https://orcid.org/0000-0002-6476-1533

María A. Boada
Hospital Universitario de la Samaritana (HUS), Bogotá, Colombia

ORCID: https://orcid.org/0000-0002-8290-6257

Juan S. Mora
Hospital Universitario de la Samaritana (HUS), Bogotá, Colombia

ORCID: https://orcid.org/0009-0005-8656-1128

Martha C. Bohórquez-Ballén
Hospital Universitario de la Samaritana (HUS), Bogotá, Colombia

ORCID: https://orcid.org/0000-0003-4360-9935

Marcos Silva
Hospital Universitario de la Samaritana (HUS), Bogotá, Colombia

ORCID: https://orcid.org/0000-0001-7798-3373

ABSTRACT
Objective: To determine the frequency of diabetic polyneuropathy
(DPN) and its possible associated factors in a group of hospitalized
patients at an institution in Bogotá, Colombia. Methods: An analytical
observational study including 132 hospitalized diabetic patients, who
underwent the Michigan Neuropathy Screening Instrument (MNSI) test
and the Semmes-Weinstein 10g Monofilament Test. Statistical analysis
included frequency tables, measures of central tendency and dispersion,
odds ratio (OR) association measures, and a multiple logistic regression
model. Results: The proportion of DPN in this study was 60.6% (95%
CI: 0.52-0.68). The main associated factors were loss of vibratory
sensation (OR: 3.4; 95% CI: 1.1-10.9), loss of Achilles reflex (OR: 12.4;
95% CI: 1.5-102.9), foot numbness (OR: 2.6; 95% CI: 1.1-6.2), and
nocturnal exacerbation of sensory symptoms (OR: 3.4; 95% CI: 1.3-9.0).
Conclusions: The proportion of DPN in this study was higher than that
reported in the literature. Additional studies are needed to determine the
prevalence of DPN in the community and in low-complexity healthcare
centers.
Keywords
diabetic neuropathies; diabetic polyneuropathy; diabetic foot; diabetes mellitus.

RESUMEN
Objetivo: Establecer la frecuencia de polineuropatía diabética (PND) y
sus posibles factores asociados en un grupo de pacientes hospitalizados en
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una institución de Bogotá (Colombia). Métodos: Estudio
observacional analítico que incluyó 132 pacientes
diabéticos hospitalizados a los cuales se aplicaron el
Test de Michigan Neuropathy Screening Instrument
y la Prueba del Monofilamento Semmes-Weinstein de
10g. Para el análisis estadístico se emplearon tablas
de frecuencia, estadísticos de tendencia central y de
dispersión, medidas de asociación de tipo OR: y un
modelo de regresión logística múltiple. Resultados: La
proporción de PND en este estudio fue del 60,6 %
(IC95 %: 0,52-0,68). Los principales factores asociados
fueron: pérdida de sensibilidad vibratoria (OR: 3,4; IC95
 %: 1,1-10,9), pérdida del reflejo aquiliano (OR: 12,4;
IC95 %: 1,5-102,9), sensación de entumecimiento en los
pies (OR: 2,6; IC95 %: 1,1-6,2) y exacerbación nocturna
de los síntomas sensitivos (OR: 3,4; IC95 %: 1,3-9,0).
Conclusiones: La proporción de PND en este estudio
fue superior a la reportada en la literatura. Se requieren
estudios adicionales que determinen la prevalencia de
PND en la comunidad y en los centros de atención de baja
complejidad.
Palabras clave
polineuropatía diabética; neuropatía diabética; pie diabético;
diabetes mellitus.

Introduction

Diabetic polyneuropathy (DPN) is the most
common chronic microvascular complication of
diabetes mellitus (DM) (1-3). According to data
from the World Health Organization, from 1980
to 2014, 314 million new cases of DM were
recorded worldwide, increasing from 108 million
in 1980 to 422 million in 2014 (4,5). Of these,
approximately 40% to 50% may develop DPN
(6,7).

According to the American Diabetes
Association, all patients diagnosed with type 1
DM with a disease duration of ≥5 years and all
patients diagnosed with type 2 DM should be
evaluated annually for DPN through anamnesis
and simple clinical tests (8). To date, multiple
tests have been developed to facilitate the clinical
diagnosis of DPN, with some of the most widely
used being the Michigan Neuropathy Screening
Instrument (MNSI) (9,10) and the Semmes-
Weinstein Monofilament Test (10 g) (8,9,11,12).
Additionally, electrophysiological testing and
evaluation by a clinical neurology specialist are
recommended in cases of atypical presentation or
diagnostic uncertainty (8,13,14).

Nerve conduction studies and
electromyography can provide early information
for the early detection of abnormalities in action
potential amplitudes. Moreover, these tools offer
a more precise classification of DPN, which can
be motor, sensory, or mixed. Neurophysiological
studies help differentiate between axonal and
demyelinating neuropathies while also assisting
in ruling out other neurological conditions
that may present with similar symptoms
(e.g., Guillain-Barré syndrome or chronic
inflammatory demyelinating neuropathy) (15).

The MNSI test consists of two parts: the
first includes a 15-question questionnaire aimed
at identifying possible neuropathic symptoms,
and the second involves a targeted physical
examination. A clinical diagnosis of DPN can
be established with seven or more affirmative
responses on the questionnaire or a score of two
or more on the physical examination (sensitivity:
65% and specificity: 83%). Meanwhile, the
Semmes-Weinstein Monofilament Test (10 g)
diagnoses the presence of DPN with sensitivity
and specificity ranging from 75% to 98%
(9-12,16).

The objective of the present study was to
determine the proportion of DPN and its possible
associated factors in a group of hospitalized
patients at a high-complexity institution in
Bogotá, Colombia.

Materials and Methods

A cross-sectional analytical observational study
was conducted, including 132 patients diagnosed
with type 2 DM who were hospitalized in a
high-complexity institution in Bogotá, Colombia,
during the first half of 2019. The sample size was
calculated using individual proportion estimation
through confidence intervals. Patients aged over
18 years with a diagnosis of type 2 DM who
were hospitalized at the time of the study and
voluntarily agreed to participate were included.
Patients with a history of cerebrovascular disease,
spinal cord or spinal nerve disease, dementia
or any type of cognitive impairment, ongoing
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pregnancy, or bilateral transtibial amputation
were excluded.

The diagnostic criteria for DPN, according
to the MNSI test, were: seven or more
affirmative responses on the questionnaire or
two or more positive points on the physical
examination. The cutoff point for DPN diagnosis
using the monofilament test was four or
more altered sensitivity points. To improve
diagnostic specificity for DPN, both tests (MNSI
and monofilament) were used in combination
(8,11,17-19).

Data Collection Instrument

Data were collected using an instrument
composed of four sections: the first
included information on sociodemographic
characteristics; the second, information on the
patient's clinical history; the third, the MNSI and
Semmes-Weinstein monofilament test (10 g);
and the fourth, the ulceration-amputation risk
scale from the Colombian Guide for the Prevention,
Diagnosis, and Treatment of Diabetic Foot (13).

Statistical Analysis

The data analysis was conducted using
the statistical software SPSS, version 25.0
(IBM Corp., Armonk, NY, USA). According
to their distribution, quantitative variables
were described using measures of central
tendency (mean and median) and dispersion
(standard deviation and interquartile range),
while qualitative variables of interest were
reported with absolute and relative frequency
distributions. To compare the proportion of DPN
observed in this study with that reported in
the literature, the chi-square test (χ²) was used.
Subsequently, the association between potential
related factors and the outcome (DPN diagnosis)
was analyzed using the chi-square test for
independence and the estimation of association
measures (OR). Finally, a multiple logistic
regression model was adjusted to determine
which factors were independently associated
with DPN diagnosis.

Ethical Considerations

This study adhered to national and international
bioethical principles, as established by
Colombian law under Resolution 08430 of
1993. The research was reviewed, approved,
and supervised by the Institutional Ethics
Committee, which also provided the legal
guidelines for the development of the informed
consent process. Regarding the use of personal
data, this study complied with the provisions of
Colombian Law 1581 of 2012, which safeguards
data privacy and security.

Results

A total of 132 patients diagnosed with type 2
DM were analyzed (67 men and 65 women).
The mean age was 65.3 ± 13.7 years. The
median time from DM diagnosis to inclusion in
this study was 10 years (IQR: 6-15). Among
the total population, 62.9% (n = 83) resided
in urban areas, 53% (n = 70) had only
completed primary education, and 49.2% (n =
65) were unemployed. Regarding comorbidities,
78% of patients (n = 103) had at least one
condition associated with DM, with hypertension
(HTN) being the most frequent (66.7%; n =
88), followed by chronic kidney disease (CKD)
(32.6%; n = 43) and a history of plantar
ulceration (18.9%; n = 25).

Regarding pharmacological management of
DM, 88.3% of patients (n = 117) were receiving
some form of hypoglycemic medication. The
most commonly used pharmacological groups
included biguanides (e.g., metformin) and insulin
(e.g., ultra-rapid, intermediate, and long-acting
insulin). In the total sample, 11.3% of patients
(n = 15) did not exhibit adequate treatment
adherence. Among them, 53.3% (n = 8) were
receiving some form of hypoglycemic medication
but could not recall which one, and 52.3% (n =
7) were not receiving any treatment. Regarding
glycemic control, 72% of individuals (n = 95)
had an HbA1c value ≥7% (Table 1).
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Table 1.
Clinical and Demographic Characteristics

HbA1c: Glycated hemoglobin.  * Patients
could present more than one comorbidity

simultaneously.  ** Patients could receive
hypoglycemic treatment from more than

one pharmacological group simultaneously.

The proportion of patients diagnosed with
DPN in this study was 60.6% (n = 80;
95% CI: 0.52-0.68). No statistically significant
differences were observed between men and
women regarding the proportion of comorbidities
(73.1% vs. 83.1%; p = 0.20), achieved metabolic
control (37.3% vs. 26.2%; p = 0.19), and DPN
prevalence (64.2% vs. 61.5%; p = 0.85).

Regarding positive findings in the physical
examination, 68.9% of patients (n = 91)
exhibited at least one abnormality during foot
inspection. The most common findings included
dry skin (60.6%; n = 80), hyperkeratosis (34.8%;
n = 46), cracks (25%; n = 33), hammer toes
(21.2%; n = 28), and prominent metatarsal
bones (19.7%; n = 26). The Achilles reflex was
abnormal in 60.6% of cases (n = 80), while
vibratory sensitivity was impaired in 76.5% of
patients (n = 101). All individuals with an active
plantar ulcer (n = 22)—unilateral (68.1%; n =
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15) or bilateral (22.7%; n = 7)—as well as 91.3%
of patients with altered lower limb pulses (n =
23), had DPN.

Regarding the frequency of annual medical
check-ups for DM, 15.9% of patients (n = 21)
reported not attending any check-ups in the past
year; 21.2% (n = 28) attended 1-2 check-ups;
30.3% (n = 40) attended 3-4 check-ups, and
32.6% (n = 43) attended five or more check-ups.
Regarding annual podiatric check-ups, 92.4% of
patients (n = 122) reported not attending any in
the past year.

Concerning ulceration-amputation risk,
31.8% of individuals (n = 42) were classified
as Category 1 (absence of DPN or vascular
involvement); 28% (n = 37) as Category 2 (foot
with signs of DPN but no vascular compromise);
18.9% (n = 25) as Category 3 (foot with signs of
DPN or vascular involvement), and 21.2% (n =
28) as Category 4 (presence of a plantar ulcer).

After analyzing potential factors associated
with DPN diagnosis, a statistically significant
association was found with: age over 65 years,
numbness in the feet, presence of physical
abnormalities during podiatric inspection,
abnormal Achilles reflex, and a history of lower
limb arterial disease (Table 2).

Table 2.
Possible Factors Associated with Diabetic
Polyneuropathy

HbA1c:Glycated hemoglobin.

Despite the fact that the variables altered
pedal pulses, history of lower limb ulcer, loss
of vibratory sensation, and absence of the
Achilles reflex also exhibited a statistically
significant crude OR, their confidence intervals
indicate imprecision due to their wide range. No
association was found between the presence of
DPN and variables related to educational level,
sex, place of residence, body mass index, loss of
glycemic control, or annual medical follow-up.

Regarding the multiple logistic regression
model (Table 3), it was adjusted by including the
variables that showed a statistically significant
association with the DPN diagnosis. The model
demonstrated good calibration, as indicated by
the Hosmer-Lemeshow goodness-of-fit test (p =
0.653).
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Tabla 3.
Multivariate Analysis of Possible Factors Associated
with DPN

Hosmer-Lemeshow goodness-of-fit test: p = 0,653.

Discussion

According to a multicenter study conducted in
Italy, which included 816 individuals diagnosed
with DM (type 1 DM: n = 123; type 2 DM: n
= 693), the proportion of DPN in hospitalized
patients was approximately 30.5% (20). In that
study, the mean duration of DM at the time of
DPN diagnosis was 16.9 years, and the average
HbA1c value was 7.6%. Of all patients with type
2 DM, 4% (n = 29) were treated with insulin,
69% (n = 475) with oral medications, and 27%
(n = 189) with a combination of insulin and oral
medications. Regarding comorbidities associated
with DM, hypertension (HTN) was the most
prevalent condition (69%; n = 480). The risk
factors for DPN reported in that study included
being male (OR: 2.52; 95% CI: 1.8-3.56), having
an elevated HbA1c value (OR: 1.36; 95% CI:
1.21-1.53), and the presence of microvascular
complications (OR: 2.63; 95% CI: 1.82-3.82).

In the epidemiological study by Kisozi et al.
(21), 248 diabetic patients (154 men and 94
women) hospitalized at a referral medical center
in Uganda were evaluated. Among the total
population, 56% (n = 140) were married; 10.9%
(n = 27) were single; 19.8% (n = 49) were
separated; and 12.9% (n = 42) were widowed.
Additionally, 76.2% of the patients (n = 189)
resided in urban areas, whereas 23.8% (n =
59) lived in rural areas. Concerning educational
level, 13.7% (n = 34) of the subjects had
no formal education, 54% (n = 134) had
completed primary education, 24.6% (n = 61)
had completed secondary education, and 7.7%

(n = 19) had finished higher education. The
frequency of DPN reported in that study was
29.4% (n = 73), and the risk factors associated
with DPN were: age over 60 years (OR: 6.05;
95% CI: 2.08-17.63), being single (OR: 2.34;
95% CI: 1.29-4.23), a delay of more than one
year in initiating hypoglycemic therapy after
DM diagnosis (OR: 1.89; 95% CI: 1.03-3.39), a
history of HTN (OR: 2.34; 95% CI: 1.29-4.23),
and plantar ulceration (OR: 2.59; 95% CI:
1.03-6.49).

Furthermore, research conducted by Partanen
et al. (22) demonstrated an increase in the
frequency of DPN after 10 years of follow-up in a
cohort of 133 patients newly diagnosed with DM,
rising from 8.3% to 42%. The study by Andersen
et al. (23) reported a cumulative incidence of
DPN of 10% after 13 years of follow-up in a
cohort of 1,533 diabetic patients in Denmark.
Similarly, the Eurodiab IDDM study (7), which
evaluated more than 3,000 diabetic patients
across 16 countries, also identified a progressive
increase in the proportion of DPN. Although the
literature generally associates the duration of DM
with an increased risk of developing DPN, no
such relationship was observed in the present
study (p = 0.352), which could be attributed
to the methodological design employed and an
insufficient sample size to detect such trends.

Regarding the most frequent findings in
the physical examination, De Macedo et al.
(24) reported a prevalence of dermatological
disorders of approximately 51.1% in patients
with DM. The most commonly observed
conditions included fungal infections, xerosis,
hyperkeratosis, and prurigo. In another study,
Ibarra et al. (12) reported an alteration in
the Achilles reflex in 31.3% and an impaired
vibratory sensation in 69.5% of 348 patients with
type 2 DM, findings that are similar to those
observed in the present study.

Finally, the Colombian Clinical Practice
Guideline for the Diagnosis and Treatment
of Patients with Complicated Diabetic Foot
(13) recommends that a podiatrist assess
individuals classified as Category 1 for ulceration-
amputation risk on an annual basis, whereas
patients in Categories 2, 3, and 4 should be
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evaluated semiannually, quarterly, and monthly,
respectively. According to the data obtained in
the present study, more than 90% of individuals
did not meet this recommendation in the past
year.

This is alarming since non-adherence to
medical treatment and inadequate follow-up can
have serious implications, such as the progression
of DPN, the development of complications
(e.g., ulcers, infections, and non-traumatic
amputations), impaired quality of life (e.g.,
chronic pain, loss of sensation, and difficulty
performing daily activities), and an increased
risk of mortality. Additionally, poor adherence
to treatment and inadequate medical follow-up
are associated with higher healthcare costs, due
to the need for more complex treatments and
prolonged hospitalizations (25).

Conclusions

The proportion of DPN in this study was higher
than that reported in the reviewed literature.
Additionally, a high burden of comorbidities
(e.g., HTN, CKD, peripheral artery disease)
was observed, along with a large number of
factors associated with DPN (e.g., age > 65
years, loss of vibratory sensation and Achilles
reflex, altered pedal pulses, and foot numbness).
Other findings suggest poor adherence to the
established recommendations for the monitoring
and management of patients at risk of developing
diabetic foot.

It is essential to educate patients diagnosed
with DM about the importance of podiatric care
to reduce the risk of ulceration and amputation,
while also reinforcing the use of simple diagnostic
tests. The results of this study were derived from
a high-complexity institution, and they should
be interpreted with caution, as they may not
be representative of the general population with
DM. Likewise, the clinical and demographic
characteristics of the individuals included in this
study may differ from those in other geographic
regions. It is also important to note that the
study’s duration and cross-sectional design may
limit its ability to detect the long-term effects of

the disease. Additional epidemiological studies
are needed to determine the prevalence of DPN
in the general population, with analyses tailored
to the specificity of clinical and demographic
variables of interest.
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