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Distal Symmetric
Polyneuropathy Pain
in Diabetes Mellitus*
Theme: Chronic care and health promotion
Contribution to the discipline: Neuropathic pain is one of the most disabling complications in patients with diabetes mellitus.

Systematically screening neuropathic pain through instruments validated for this purpose and recognizing factors associated with
it enable primary health care nurses to establish early interventions for pain prevention and management.

ABSTRACT
Objective: To evaluate neuropathic pain (NP), its intensity, and complications in people with type 2 diabetes mellitus (T2DM) in a city
of eastern São Paulo. Method: Cross-sectional study conducted with 96 individuals with T2DM served by primary health units in São João
da Boa Vista-SP. The following instruments were used to screen NP: Michigan Neuropathy Screening Instrument, Leeds Assessment of
Neuropathic Symptoms and Signs, Douleur Neuropathique 4, and Brief Pain Inventory. The data were analyzed using descriptive and inferential statistics, with a 5 % significance level. Results: Of the 96 people with T2DM for longer than five years, 22.9 % had pain. NP was
related to high levels of fasting blood glucose (mean = 214 ± 65.58 mg/dl; p = 0.0002), glycated hemoglobin (mean = 8.8 ± 0.11 %; p
< 0.001), absence of a balanced diet (p = 0.0066), obesity (p = 0.023), and high blood pressure (p < 0.001). Conclusion: Higher values
of glycated hemoglobin rates increased three times the chance of NP. The screening and management of painful diabetic neuropathy is a
challenge but adopting a screening protocol supports the secondary prevention of this manifestation.
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Dolor por polineuropatía simétrica
distal en la diabetes mellitus*
RESUMEN
Objetivo: evaluar el dolor neuropático (DN), su intensidad y sus complicaciones en personas con diabetes mellitus tipo 2 (DM2) en
una ciudad del este de São Paulo. Método: estudio transversal realizado con 96 individuos con DM2 atendidos en unidades básicas de
salud en São João da Boa Vista-SP. Se utilizaron los siguientes instrumentos para rastrear el DN: el instrumento para la detección de la
neuropatía de Michigan, la evaluación de signos y síntomas neuropáticos de Leeds, el cuestionario Douleur Neuropathique 4 y el inventario
breve del dolor. Los datos se analizaron mediante estadística descriptiva e inferencial, con un nivel de significancia del 5 %. Resultados:
de las 96 personas con DM2 durante más de cinco años, el 22,9 % tenía dolor. El DN se relacionó con niveles altos de glucosa en sangre
en ayunas (media = 214 ± 65,58 mg/dl; p = 0,0002), la hemoglobina glucosilada (media = 8,8 ± 0,11 %; p < 0,001), la ausencia de una
dieta (p = 0,0066), la obesidad (p = 0,023) y la hipertensión arterial (p < 0,001). Conclusión: los altos valores en las tasas de hemoglobina glucosilada aumentaron tres veces la probabilidad de DN. La detección y el tratamiento de la neuropatía diabética dolorosa es un
desafío, pero la adopción de un protocolo de detección contribuye a la prevención secundaria de esta manifestación.
PALABRAS CLAVE (Fuente: DeCS)

Neuropatías diabéticas; dolor crónico; diabetes mellitus; complicaciones; fisioterapia; enfermería.

* El presente artículo hace parte de la tesis doctoral “Efectos de la intervención con luz infrarroja monocromática en los niveles de dolor neuropático de personas con diabetes mellitus: ensayo
clínico controlado aleatorizado”, Programa de Posgrado en Enfermería, Universidade Federal de São Paulo, Brasil. El proyecto contó con la financiación de la Fundação de Amparo à Pesquisa do
Estado de São Paulo (FAPESP), subvención número 2017/26282-3.

2

AÑO 21 - VOL. 21 Nº 3 - CHÍA, COLOMBIA - JULIO-SEPTIEMBRE 2021

l

e2137

Distal Symmetric Polyneuropathy Pain in Diabetes Mellitus

l

Daniella Silva Oggiam and others

Dor devido à polineuropatia simétrica
distal em diabetes mellitus*
RESUMO
Objetivo: avaliar a dor neuropática (DN), sua intensidade e suas complicações em pessoas com diabetes mellitus tipo 2 (DM2)
numa cidade do leste de São Paulo, Brasil. Materiais e método: estudo transversal realizado com 96 indivíduos com DM2 atendidos
em unidades básicas de saúde em São João da Boa Vista, São Paulo. Foram utilizados os seguintes instrumentos para rastrear a DN: o
instrumento para detectar a neuropatia de Michigan, a avaliação de sinais e sintomas neuropáticos de Leeds, o questionário de Douleur
Neuropathique 4 e a escala breve da dor. Os dados foram analisados por meio de estatística descritiva e inferencial, com um nível de
significância de 5 %. Resultados: das 96 pessoas com DM2 durante mais de cinco anos, 22,9 % sentiam dor. A DN esteve relacionada com
níveis altos de glicose em sangue em jejum (média = 214 ± 65,58 mg/dl; p = 0,0002), hemoglobina glicosilada (média = 8,8 ± 0,11 %;
p < 0,001), ausência de dieta (p = 0,0066), obesidade (p = 0,023) e hipertensão arterial (p < 0,001). Conclusões: os altos valores
nas taxas de hemoglobina glicosilada aumentaram três vezes a probabilidade de DN. A detecção e o tratamento da neuropatia diabética
dolorosa são um desafio, mas a adoção de um protocolo de detecção contribui para a prevenção secundária dessa manifestação.
PALAVRAS-CHAVE (Fonte: DeCS)

Neuropatias diabéticas; dor crônica; diabetes mellitus; complicações; fisioterapia; enfermagem.

* El presente artículo hace parte de la tesis doctoral “Efectos de la intervención con luz infrarroja monocromática en los niveles de dolor neuropático de personas con diabetes mellitus: ensayo
clínico controlado aleatorizado”, Programa de Posgrado en Enfermería, Universidade Federal de São Paulo, Brasil. El proyecto contó con la financiación de la Fundação de Amparo à Pesquisa do
Estado de São Paulo (FAPESP), subvención número 2017/26282-3.
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Introduction

Pain Inventory (BPI) (17), which provide better clinical accuracy in DM (3,18).

Diabetic peripheral neuropathy (DPN) is prevalent in about
50 % of diabetes mellitus (DM) cases. It is characterized by chronic clinical or subclinical manifestations resulting from injuries to
the somatic peripheral nervous system involving nerve fibers.
Progressively, DPN becomes a risk factor for developing a series
of clinical complications such as degeneration of the nerves in the
distal region of the lower limbs, ulcers, amputations, and neuropathic pain (NP) (1–3).

The MNSI is widely used in clinical trials worldwide, facilitating the screening of diabetic neuropathy with clinical history
and physical examination (13,14,19). It comprises 13 items for
clinical history: numbness, burning, sensitivity to touch, cramps,
tingling, pain, temperature sensitivity, weakness of muscles,
night-time worsening of symptoms, and tactile sensitivity. These
are associated with 10 items for physical examination of the feet:
appearance (deformities, dry skin, calluses, infections, fissures),
ulcerations, deep ankle reflex, hallux vibration perception test
with 128 Hz tuning fork, and 10 g monofilament test (19,20).

Among DPN cases, 75 % had distal symmetric polyneuropathy
(DSP) of multifactorial pathogenesis, caused by a metabolic dysfunction. It results in oxidative stress and inflammation of peripheral nerves, in addition to variations in voltage-dependent sodium
channels that worsen DSP and NP (4,5).

For screening DM NP, the LANSS and DN4 instruments are
extensively used due to their high predictive value. The first differentiates NP from nociceptive pain; it consists of seven items
with specific pain characteristics associated with physical assessment, allodynia, and pain threshold at needle examination. Its
score ranges from 0 to 24 points; less than 12 points characterize
nociceptive pain and more than 12 points NP (15,21,22). The DN4
questionnaire has 10 questions, three of which are for the physical
examination of signs such as burning, tingling, numbness, changes
in temperature sensitivity, and tactile stimulus. The score ranges
from 0 to 10; equal to or greater than four indicates NP (23).

NP, the most incapacitating clinical complication of DSP
among DPNs, is caused by extensive lesions in fine Aβ-, Aδ-, and
C-type nerve fibers that adversely affect the sensory and motor nerve components. It has different clinical manifestations,
pathophysiological mechanisms, development, and evolution.
NP appears as spontaneous chronic pain, without any stimulus,
or painful hypersensitivity triggered by sensitive neuronal injury
(6–10). Pathophysiological studies report loss of nerve fibers,
axonal degeneration, and demyelination associated with oxidative
stress. The latter is induced by chronic hyperglycemia that causes
mitochondrial damage and thus neural apoptosis (11,12).
The prevalence of NP is around 20 % and increases according to DM duration, advancing age, and a lack of glycemic control. The prevalence is likely to rise as the global population
ages. Therefore, screening NP is vital for implementing public
policies aimed at early intervention and improving the quality
of life of those affected. There is a growing need for adequate
PDN and NP screening to make diagnosis and clinical treatment
easy and effective (2).
Validated assessment instruments in the Portuguese language, which are easy to use and fairly accurate, can assist
in screening the signs and symptoms of NP with high predictive values for
 diabetic neuropathy and NP. These instruments
include Michigan Neuropathy Screening Instrument (MNSI)
(13,14), Leeds Assessment of Neuropathic Symptoms and Signs
(LANSS) (15), Douleur Neuropathique 4 (DN4) (16), and Brief
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BPI is a numerical instrument that assists in assessing pain
intensity and location, pain interference in daily life activities, social activities, mood, sleep, and walking. It allows quantifying pain
self-perception through a score ranging from 0 to 10 for each item
evaluated; above four points indicate significant pain (15,24).
The multidisciplinary team working in primary health care, including nursing and physiotherapy, is essential in the care and guidance
of people with DM, as it screens, monitors, and treats complications
arising from DM and the lack of adequate glycemic control. These
professionals are skilled in using these assessment tools for effective monitoring, patient self-care, and treatment guidance.
Given the need and importance of screening diabetic neuropathy complications with instruments that calculate their prevalence,
this study aims to analyze NP through validated instruments, measure its intensity, and identify related complications in a group of
individuals with type 2 diabetes mellitus (T2DM) covered by the
primary health care network in a city in the state of São Paulo.
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Method
This cross-sectional study on NP, its intensity, and complications involved people with T2DM using primary health care in São
João da Boa Vista (SP) in 2018.
Data collection and NP screening were carried out from November 2018 to April 2019 using four validated instruments to
measure NP and DPN after approval by the Research Ethics Committee (No. 2.303.253). This research guarantees subjects’ confidentiality and privacy regarding their personal data and autonomy.
Participants were selected by stratified random sampling
from a population of 2,542 individuals diagnosed with T2DM (International Classification of Diseases (ICD) code E10 and E11),
registered in the extinct Hiperdia program, in 13 primary health
units in the different regions of the municipality.
The study included individuals residing, domiciled, and registered in the municipal public network of São João da Boa Vista,
having cognitive conditions to participate in the study (alertness,
mental soundness to meet the study requirements voluntarily),
aged over 30 years, and with a diagnosis of T2DM for five years or
more. Additionally, the following exclusion criteria were adopted:
alcoholism, decompensated hypothyroidism, signs of spinal cord
compression, stenosis or radiculopathy, chronic pain of another
nature such as vascular pain and nociceptive pain, severe peripheral artery disease, ischemic or hemorrhagic stroke associated
with T2DM, uncontrolled high blood pressure, pregnancy, lactation, malignant disease in the lower limbs, active systemic cancer, posterior knee and spine surgery, score greater than 12 on
the Hamilton Depression Rating Scale (HDRS) (25), no glycemic
monitoring, and no glycated hemoglobin in the last six months.
The HDRS is used in the assessment and exclusion processes, as
depression may interfere with the pain level
We investigated variables related to sociodemographic characteristics, laboratory, clinical aspects, and complications related
to T2DM, lifestyle habits, comorbidities, treatments, hospitalization for the disease, treatment satisfaction in primary health
units, and assessment of NP and its intensity.
The data of each patient with T2DM were obtained at the
health units during an appointment scheduled by telephone by
the responsible researcher and from information recorded in the
medical records. Participants signed the Informed Consent and
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filled out a form on sociodemographic characteristics, lifestyle, and
clinical history. For screening diabetic neuropathy and NP and measuring pain intensity and complications, we used four validated instruments, namely, the MNSI (13,14) to assess the characteristic
symptoms of diabetic neuropathy; the LANSS (15) to differentiate
the type of neuropathic or nociceptive pain; the DN4 (16) to identify specific symptoms of NP, and the BPI (17) for the numerical
quantification of pain.
Based on instrument results, NP was determined when LANSS
scores were greater than or equal to 12, DN4 scores were greater
than or equal to 4, and BPI scores were greater than 4. The MNSI
classified individuals with DPN in scores above 6 (26) through
data computed in a software called Fuzzy, which classifies the
evaluated neuropathic symptoms. The HDRS considered a score
greater than or equal to 9 points for depression symptoms (25).
Predictive values 
for the instruments that assessed NP
(LANNS, DN4, and BPI) were calculated from the probabilistic expression of an individual with T2DM having a score sufficient to
determine NP.
The complications related to the DM studied were assessed
by temperature sensitivity test with a test tube and water at different temperatures, light touch test with cotton on the feet for
allodynia, and simple yes or no questions on painful symptoms.
Sleep quality was evaluated by asking the individual with T2DM
whether they had had a peaceful night of sleep without pain or a
night disturbed by pain in their feet.
The sample was calculated assuming about 20 % of people
with NP of the total number of individuals with T2DM in the municipality. Then, 194 people with T2DM were recruited, approximately 15 individuals per primary health unit. We employed the
Simple Random Sampling Calculation to determine the proportion
according to Equation (1):

Z 2 p (1–p)N

n =				(1)
2
2
d (N-1)+Z p (1–p)

Where n: sample size; N: population size; Z: abscissa of the
normal distribution (1.65 to 90 % confidence level); d: maximum
permissible error (decimal); p: the proportion of one of the events
(p = 0.5 is allowed when the previous proportion of pilot samples
is not known) (27).
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Diabetic neuropathy and NP were identified in 22 (22.9 %) individuals (95 %; CI: 0.2032-0.3867). Table 1 shows data on sociodemographic characterization and lifestyle habits considered risk factors
for comorbidities, with and without diabetic neuropathy and NP.

The prevalence of NP was calculated as a static measure
through specific assessments to identify the number of individuals
with T2DM and NP from the total sample. We used Equation (2):
NP =

Number of individuals with T2DM and NP
Total number of studied individuals with T2DM

We identified a statistically significant association between
alcoholism and smoking, not having a balanced diet, and comorbidities such as obesity, high blood pressure, and the peripheral
neuropathy with pain. Table 2 presents the results regarding
T2DM control in individuals with and without NP.

(2)

The specificity of the instruments used for NP (LANNS, DN4,
and BPI) was calculated using the likelihood ratio (LR) to obtain
their predictive values.

There was a statistically significant difference between individuals with and without NP and disease duration, fasting blood
glucose, and glycated hemoglobin. Patients with peripheral neuropathy and pain had longer T2DM duration and higher levels of
glycemia and glycated hemoglobin (Table 2).

The data were analyzed using descriptive and inferential statistics. Quantitative variables were presented as mean, median,
and standard deviation, while categorical variables were represented by absolute and relative frequency. After parametric and
non-parametric calculations, the variables associated with NP
were quantified, building a ROC curve, and defining the odds ratio
value. Moreover, the Hosmer-Lemeshow test was employed to
identify the model’s fit to the data obtained.
The odds ratio was calculated as a measure of the intensity
of association based on a multivariate logistic model to quantify
the chances of events enabling the onset of NP in the studied
population.

Results

Table 3 shows the mean and standard deviation of the scores
obtained through the tools for assessing diabetic neuropathy and
screening NP. It was possible to identify higher scores in people
with diabetic neuropathy and NP in relation to the mean scores of
each administered instrument.
BPI measures pain intensity as mild (up to 2 points), moderate
(3 to 7 points), and severe (8 to 10 points). The average score of
individuals with T2DM who had NP was 7.67 points, considered as
moderate to severe pain intensity.

A total of 194 medical records of people with T2DM were analyzed. According to the eligibility criteria, 96 people were included
in the study, three died before any assessment, and 95 people
were excluded. Thirty-four (33.32 %) had less than five years of
T2DM, 26 (25.48 %) had spinal disorders with medullary compression, stenosis, or herniated disc; 17 (17.46 %) refused to answer
the questionnaire or have their feet examined; 12 (11.76 %) had
ischemic stroke, and 6 (11.98 %) severe artery disease, hypothyroidism, decompensated DM, or poliomyelitis.

Additional analysis of the positive predictive value of specific
instruments for assessing NP (LANNS and DN4) demonstrated a
specificity of 84.85 % and 98.4 %, respectively. Meanwhile, the
BPI numerical pain scale, nonspecific to NP, showed a specificity
of 81.2 % for this type of pain.

The general age range of individuals who participated in the
study was between 30 and 87 years. Most were female (53; 57.6 %),
Caucasian (53; 55.2 %), married (65; 68.2 %), residing in the rural
area (69; 72 %), with elementary education (21; 21.9 %), income
from agriculture (69; 72.0 %), and classified according to per capita
income as class C (46; 47.8 %). Their mean time since T2DM diagnosis was 12 ± 6.5 years, average fasting glucose was 184 ± 12 mg/
dL, and average glycated hemoglobin was 7.8 % ± 0.01.

Hospitalization in the last 12 months was not significant for
any of the groups, generally around 2.08 %, and there was no difference between them.
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Table 4 shows the most apparent manifestations and complications associated with T2DM and diabetic neuropathy with pain
compared to people with diabetic neuropathy without pain.

Regarding the prevalence of individuals who used specific medications for NP, only one (4.54 %) individual with diabetic neuropathy and pain took pregabalin. The individuals assessed reported
67 % satisfaction with the treatment of the Unified Health System.
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Table 1. Qualitative variables: Sociodemographic characteristics, risk factors, and comorbidities of individuals with T2DM,

according to NP
Variables

Diabetic neuropathy
with no pain
n = 74 n (%)

Diabetic neuropathy
with pain
n = 22 n (%)

p-Value

95 % CI

Age range > 60 years

53 (71.6)

16 (72.7)

0.494

[0.1323; 0.3315]

Female

45 (60.8)

16 (63.6)

0.7771

[0.1519; 0.3727]

Caucasian

43 (58.1)

11 (50.0)

0.4614

[0.0963; 0.3111]

Smoking and alcoholism

28 (37.8)

12 (54.5)

< 0.001

[-3.0967; 1.9655]

Physical activity

22 (29.7)

01 (4.5)

0.2502

[-1.6242; 0.3756]

Balanced diet

29 (39.1)

03 (13.6)

0.0066

[-3.2911; -0.6223]

High blood pressure

64 (86.4)

21 (95.4)

< 0.001

[0.1554; 0.3387]

Obesity (BMI > 30)

31 (41.9)

15 (68.2)

0.023

[-0.1707; 2.0456]

Dyslipidemia

1 (41.8)

15 (68.1)

0.4719

[0.1906; 0.4615]

Note. BMI = Body Mass Index. Source: Own elaboration

Table 2. Variables related to clinical history in the control of T2DM, according to NP

Variables

Diabetic
neuropathy with no
pain
n = 74
n (%)

Diabetic
neuropathy with
pain
n = 22
n (%)

p-Value

95 % CI

8 ± 6.55

12 ± 6.57

0.0039

[0.0382; 0.1866]

172 ± 55.4

214 ± 65.58

0.0002

[0.0074; 0.0235]

Glycated hemoglobin – % (mean ± SD )

7 ± 0.12

8.8 ± 0.11

< 0.001

[59.1416; 63.2348]

Monitoring frequency of capillary blood glucose - n (%)
Daily
Weekly
Monthly

18 (24.3)
30 (40.5)
25 (33.7)

4 (18.2)
7 (31.8)
11 (50.0)

0.4093
0.4195
0.356

[0.657; 0.979]
[0.685; 0.937]
[0.544; 0.845]

Form of glycemic control – n (%)
Oral medication
Insulin
Both

34 (45.9)
14 (18.9)
25 (33.7)

2 (9.0)
7 (31.8)
9 (40.9)

0.119
0.234
0.356

[0.869; 1.019]
[0.465; 0.868]
[0.587; 0.884]

T2DM time – years (mean ± SD )
Fasting blood glucose – mg/dL (mean ± SD )

Note. SD=standard deviation. Source: Own elaboration
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Table 3. Scores of the instruments for screening painful neuropathy in T2DM, according to NP
Variables

Diabetic neuropathy with no pain
(mean ± SD )

Diabetic neuropathy with pain
(mean ± SD )

p-Value

MNSI

3.70 (3.36)

13.54 (2.75)

< 0.001

LANNS

3.34 (3.80)

16.10 (2.55)

< 0.001

DN4

1.40 (1.54)

7.78 (1.89)

< 0.001

BPI

1.49 (2.09)

7.67 (1.58)

< 0.001

Note. LANSS: Leeds Assessment of Neuropathic Symptoms and Signs; BPI: Brief Pain Inventory; DN4: Douleur Neuropathique 4; MNSI: Michigan Neuropathy Screening Instrument. Source: Own
elaboration

Table 4. Complications associated with T2DM, according to NP
Diabetic neuropathy
with no pain
n (%)

Diabetic neuropathy
with pain
n (%)

p-Value

95 % CI

33 (44.5)

6 (27.2)

0.0021

[0.0406; 0.2671]

1 (1.3)

14 (63.6)

< 0.001

[0.80709; 1]

Night-time worsening of symptoms

12 (16.2)

19 (86.3)

< 0.001

[0.4414; 0.7844]

Poor sleep patterns

40 (54.0)

15 (68.2)

0.0054

[0.1550; 0.3904]

Depression symptoms

10 (13.5)

8 (36.3)

0.0022

[0.21488; 0.674]

Amputation

1 (1.4)

3 (13.6)

0.0176

[0.3256; 1]

Ulcers

7 (9.46)

4 (18.2)

0.0137

[0.0794; 0.6479]

Variables

Temperature sensitivity changes
Allodynia

Source: Own elaboration

Discussion

Table 5 shows the multivariate analysis of the association between demographic variables, risk factors, T2DM-related factors,
and the complications of T2DM with diabetic neuropathy and NP.

Diabetic neuropathy manifested by NP is one of the most
devastating and disabling complications of T2DM. Despite its
medical and social relevance, there are few studies on its main
clinical and epidemiological characteristics, making it even more
difficult to screen, assess, and diagnose and impairing adequate
therapeutic management.

Estimates of the logistic model with multivariate analysis allowed isolating the influence of Hb1AC on diabetic neuropathy
with NP (p = 0.0290). For every 1 % of increased Hb1Ac, there
was an increase of 2.8954 times the chance of developing this
complication. When calculating the area for the ROC curve, we
obtained a value of 0.8225, indicating the model’s good discrimination (OR 2.8954; -95 %: 2.7519; 3.0465; p < 0.001)
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of the individuals. Patients with peripheral neuropathy and pain
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Table 5. Association between demographic variables, risk factors, and complications of T2DM with peripheral

neuropathy and NP
Estimation

SD

95 % CI

p-Value

Intercept

-19.2796

8.7772

[-42.4236; -5.2077]

0.0281

Fasting blood glucose

-0.0167

0.0138

[-0.0481; 0.0086]

0.2276

204.8823

93.8609

[42.7929; 428.4307]

0.0290

DM time

0.0344

0.0888

[-0.1493; 0.2322]

0.6986

Male

-1.6534

1.9437

[-6.8181; 1.5126]

0.3950

Diet for DM

-4.0907

2.2755

[-9.8344; -0.3553]

0.0722

Previous use of tobacco and alcohol

-0.2400

1.8659

[-3.9079; 3.9309]

0.8977

Smoking and alcoholism

-1.5543

3.3681

[-8.8636; 5.1881]

0.6445

Obesity

0.7386

1.2261

[-1.7612; 3.3311]

0.5469

Decreased vibratory sensitivity

-1.0485

1.4033

[-4.3624; 1.5688]

0.4550

Absent vibratory sensitivity

0.2160

2.0288

[-3.9072; 4.5434]

0.9152

Decreased temperature sensitivity

3.3169

2.0229

[0.0725; 8.8623]

0.1011

Temperature sensitivity

-1.9473

2.3561

[-6.7377; 3.2267]

0.4085

Physical activity

4.0447

2.1055

[0.6459; 9.3609]

0.0547

Night-time worsening of symptoms

0.7194

1.8985

[-3.2168; 4.6288]

0.7048

Good sleep quality

-0.9796

1.3649

[-4.2455; 1.5637]

0.4730

Amputation

1.1531

1.9445

[-2.5738; 5.4062]

0.5532

Allodynia indicator

0.9914

1.5877

[-2.1986; 4.3773]

0.5324

Ulcer indicator

-0.4523

1.8685

[-4.4390; 3.3579]

0.8087

Age group indicator

2.2560

3.9863

[-5.9017; 10.2529]

0.5714

Race indicator

-1.7476

2.0689

[-6.1938; 2.2572]

0.3983

Variables

HB1Ac

Source: Own elaboration
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had T2DM for longer and higher levels of glycemia and glycated
hemoglobin. For every 1 % of increased Hb1Ac, there was a 2.8fold increase in the chance of developing this complication. A statistically significant association was identified between the use
of alcohol and cigarettes, failure to have a balanced diet, and comorbidities such as obesity, high blood pressure, and peripheral
neuropathy with pain. In addition, people with NP experienced
complications such as changes in temperature sensitivity, allodynia, amputations, ulcers, worsening sleep quality, and depression
symptoms significantly more frequently than those without pain.

level, and underemployment (36). Our research revealed similar
results, as many individuals in the sample were low-income rural
workers with inadequate glycemic control.
It should be noted that the development of diseases caused
by agricultural activity blurs NP screening, as it shares symptoms
with several diseases of different etiologies. Degenerative changes in the spine and discopathies, which are very prevalent in the
population, show symptoms such as pain, tingling, and sensitivity
alterations like NP caused by DM, demonstrating the importance
of NP-specific (35,37).

NP assessment and diagnosis in people with T2DM is little
targeted and specific concerning their symptomatology. Thus, it is
necessary to exclude other causes not to be confused with pains
related to diabetes itself, such as symptoms of spinal lesions,
which is a widespread disorder (28). About a quarter of the individuals included in this research had NP, which spotlights the magnitude of this complication and the importance of making health
professionals aware of the clinical screening of DPN and NP using
specific scales for identifying their signs and symptoms (29,30).
We noted a high prevalence coefficient of painful diabetic neuropathy among the sample studied compared to data from other
Brazilian regions that have a lower prevalence of NP, such as
Santa Catarina with 16.7 % (31). This may result from the association between prolonged illness time and inadequate management
of people with diabetes in the region, where there is no standard
monitoring and strict treatment in health units. A lack of a multidisciplinary team responsible for the comprehensive monitoring
of these patients leads to inadequate glycemic control and, thus
a high frequency of complications inherent to the disease (32,33).

Studies carried out recently in Portugal point out to the prevalence of NP in T2DM (18–23 %) and its associations with the risk
factors highlighted by DN4 pain screening. As in our study, increased prevalence of pain was related to high levels of Hb1aC,
age group, and DM duration. There are no reports associating sex
and ethnicity with pain (29,34).
In 2019, a Danish Center conducted a cohort survey of 5,514
people with diabetes, identifying an average of 4.6 years of disease duration and 10 % prevalence of pain through the MNSI and
DN4 instruments. It reports significant associations between the
appearance of NP and females, an increase in the age group,
duration of the disease, BMI greater than 30, and smoking. The
study also relates pain to allodynia, changes in temperature sensitivity, depression symptoms, and changes in the quality of sleep
of individuals with an average DM duration of 12 years (32).

The association between DM and pain with the sex, race, and
age group variables was described by (32). In our study, these
variables were not associated with NP. However, we identified
that other variables such as disease duration and glycemic variability could increase complications associated with pain, such
as changes in temperature sensitivity, allodynia, amputations,
ulcers, poor sleep quality, depression symptoms, changes in biomechanics, and worsening of quality of life, as revealed by other
researchers (32–35).

According to the 2019 Consensus on Diabetic Neuropathy,
about 26 % of patients with T2DM developed chronic diabetic
neuropathy, maintaining symptoms for more than three months.
In fact, in our research, the main complications associated with
NP in T2DM were the most referred to, i.e., allodynia, poor sleep
quality, and night-time worsening of symptoms. These complications were present in more than 50 % of the people examined.
Such manifestations are due to injury of the thin nerve fibers
and a lack of glycemic control, producing changes in sensitivity,
worsening burning and tingling symptoms, mainly at night, and
influencing the quality of sleep of patients with painful diabetic
neuropathy (37–39).

Research aimed at identifying risk factors for developing NP
has shown that its prevalence can increase dramatically when DM
duration is longer than 20 years and is associated with smoking,
high levels of fasting blood glucose and Hb1AC, low educational

Pai et al. (40) investigated the risk factors for the onset of
NP in Taiwan through an observational study with 2,837 people
with T2DM screened using the MNSI and DN4 questionnaires.
They found an NP prevalence of 21.2 %, related to advanced age,
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treatment with insulin, high blood pressure, high cholesterol, and
Hb1Ac. These data are like those in the present study, in which
the 1 % increase in Hb1Ac elevated three times the chance of developing NP (41).
High blood pressure, dyslipidemia, obesity, and smoking associated with painful diabetic neuropathy cause a higher prevalence of complications in individuals with more than ten years of
disease, especially in more than half of people with NP. Current
data show that this association occurs when 95.4 % of the studied
individuals with pain have high blood pressure, 68.1 % dyslipidemia, 68.2 % obesity, and 54.5 % smoking, physically and emotionally impacting their quality of life (3,38,42).
The LANNS and DN4 instruments in patients with DN showed
high scores for NP caused by nervous impairment of fine fibers
Aδ and C, with symptoms such as hyperalgesia or allodynia. The
BPI reported an average of seven points for pain intensity. These
data corroborate an epidemiological study on the prevalence of
painful diabetic neuropathy in the states of São Paulo, Ceará,
and Bahia, Brazil, by applying the DN4 and BPI instruments, with
scores above seven points (43). In conclusion, hyperalgesia and
allodynia are related to high scores on the numerical pain scale,
and this reflects in daily-life and professional activities, items assessed by the BPI (9).
Our results, associated with previously published studies,
demonstrate that NP screening in diabetes mellitus can be performed using existing instruments validated in Portuguese. It is
possible to design a systematic, integrative study to select instruments with more significant predictive value, sensitivity, and
specificity and develop a more specific evidence-based protocol
to screen and treat NP in T2DM. The sensitivity and specificity
values of the instruments used in the screening were above 80 %,
indicating good accuracy. Higher scores on the instruments were
related to a longer duration of the disease, high levels of Hb1Ac,
and insulin glycemic control (15,16,34).
It is possible to outline the profile of individuals with T2DM
treated in Primary Health Care and their complications related
to diabetic neuropathy and pain. For this, control measures,
stricter risk factor assessments, and targeted programs are
necessary to raise awareness of painful diabetic neuropathy in
order to decrease or even prevent the resulting biomechanical
and psychic changes.

l
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Because diabetes is a disease with multisystem complications
and pain is a multifactorial event, nursing and a multidisciplinary
team are necessary to care for the patient holistically. Implementing a standardized protocol and monitoring the nursing and
physiotherapy team for people with T2DM in the municipalities’
primary health units is essential to maintain adequate glycemic
control and, consequently, reduce the rates of NP complications
and prevalence.
The present study had some limitations because the assessment of NP in people with diabetes mellitus relied on records
made available by health units. Therefore, data from private institutions was not computed to obtain the actual prevalence of NP
in the municipality.

Conclusion
NP screening allowed identifying pain in about 20 % of individuals surveyed, with moderate to severe intensity. NP was
significantly associated with the use of alcohol and cigarettes,
failure to have a balanced diet, and comorbidities such as obesity
and high blood pressure. The probability of NP was three times
greater upon a percentage increase in glycated hemoglobin. Complications such as changes in temperature sensitivity, allodynia,
night-time worsening of symptoms, poor sleep patterns, depression symptoms, amputations, and ulcers were more frequent in
patients with NP.
Pain is subjective, influenced by personal experiences and
caused by various factors. It makes screening and treatment of
painful diabetic neuropathy a challenge. However, due to the negative repercussions it can have on an individual’s life, a highly accurate screening and assessment protocol and a multidisciplinary
team led by nurses and physiotherapists are required to guide
and treat patients more appropriately in Primary Health Care, especially those with known risk factors for developing NP.
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