International Journal of Advanced and Applied Sciences, 11(4) 2024, Pages: 236-240

N

& % International Journal of Advanced and Applied Sciences

£

5 Y
g l&\ A
H J.r J_l

Journal homepage: http://www.science-gate.com/IJAAS.html

)

Contents lists available at Science-Gate

¥
A

Exploring the connection between diabetes duration, HbA1c levels, and CrossMark
peripheral neuropathy in type 2 diabetes patients

+clickor updates

Cut Husna % *, Aulia Akmal 2, Hilman Syarif3, Sri Agustina 4

1Department of Medical and Surgical Nursing, Faculty of Nursing, Universitas Syiah Kuala, Banda Aceh, Indonesia
2Faculty of Nursing, Universitas Syiah Kuala, Banda Aceh, Indonesia

3Department of Emergency Nursing, Faculty of Nursing, Universitas Syiah Kuala, Banda Aceh, Indonesia
*Department of Pediatric Nursing, Faculty of Nursing, Universitas Syiah Kuala, Banda Aceh, Indonesia

ARTICLE INFO

ABSTRACT

Article history:

Received 1 January 2024
Received in revised form
18 April 2024

Accepted 19 April 2024

Keywords:

Duration of diabetes
HbA1lc levels
Peripheral neuropathy
Diabetes mellitus

Diabetes mellitus can lead to blood circulation problems, which include both
large-scale (macrovascular) and small-scale (microvascular) issues. One
specific small-scale problem is the loss of feeling in the feet (known as
peripheral neuropathy), which can cause foot ulcers and greatly increase the
risk of needing an amputation. The length of time someone has had diabetes
and their HbA1lc levels (a measure of blood sugar control over time) are
linked to the risk of developing diabetic peripheral neuropathy (DPN) in
individuals with diabetes. The purpose of this study was to investigate the
relationship between how long someone has had type 2 diabetes mellitus
(T2DM) and their HbA1lc levels with the presence of DPN. We conducted a
correlational study with a cross-sectional design. We specifically chose 154
outpatients with T2DM from a hospital clinic for this study. To collect data,
we used forms that included demographic information, the Michigan
Neuropathy Screening Instrument (MNSI), and the Michigan Diabetic
Neuropathy Score (MDNS). We analyzed the data using chi-square tests. Our
findings showed a significant link between DPN and both the duration of
diabetes and abnormal HbAlc levels in individuals with T2DM, with
statistical significance (p=0.001) for both. We suggest that individuals with
diabetes should manage their condition carefully to minimize the risk of
complications from DPN. It is also recommended that hospitals regularly
offer educational programs on neuropathy risks and prevention of severe
complications to patients with T2DM.

© 2024 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

and Indonesia ranks third highest in Southeast Asia
and seventh in the world (Syamsiah et al., 2021).

Diabetes mellitus (DM) is a metabolic condition
characterized by an increase in blood sugar levels as
a result of defects in insulin secretion (Al-Rubeaan et
al., 2015; Galicia-Garcia et al., 2020; Mou et al.,
2024). DM is a non-communicable disease that
affects 9% of the world's population today
(American Diabetes Association, 2016). The number
of diabetic patients in 2017 was 10.3 million people,
and it is estimated that this number will increase to
16.7 million people in 2045 (Amour et al., 2019). DM
is one of the biggest health problems in the world,

* Corresponding Author.
Email Address: cuthusna@usk.ac.id (C. Husna)
https://doi.org/10.21833/ijaas.2024.04.025

Corresponding author's ORCID profile:
https://orcid.org/0000-0002-6283-4209
2313-626X/© 2024 The Authors. Published by IASE.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

236

According to data from the Indonesian Hospital
Association, over half of diabetic patients exhibit
signs of neuropathy (Hébert et al, 2017). The
Indonesian Basic Health Research (Riskesdas)
reports that approximately 54% of Indonesians with
diabetes mellitus suffer from neuropathy (IDF,
2017). Diabetic peripheral neuropathy (DPN) is the
most frequent complication among diabetic patients,
affecting about 50% of them. The incidence of DPN is
rising, with reports from Africa indicating a
prevalence of 46% (KKRI, 2020), and increases
observed in Southeast Asia, including Malaysia
(54.3%), the Philippines (58.0%), and Indonesia
(58.0%) (Malik et al., 2020). Factors influencing DPN
complications include patient age, duration of
diabetes, HbA1lc levels, and comorbidities such as
hypertension, dyslipidemia, and history of foot
ulcers (Mgrkrid et al,, 2010). Most cases of DPN are
currently irreversible, making early detection and
management of modifiable risk factors -crucial,
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particularly in low-income countries. Extended
periods of uncontrolled diabetes are significant risk
factors for the development of DPN in diabetics
(Mythili et al., 2010).

Previous research has identified several risk
factors for DPN, including age, duration of diabetes,
glycemic control (indicated by high HbAlc levels),
gender, medical history, and smoking status
(Nisansala et al, 2022). This study aims to
investigate the relationship between the duration of
diabetes and HbA1c levels in type 2 diabetic patients
and their association with diabetic peripheral
neuropathy.

2. Material and method

This research was a correlational study
conducted at an outpatient clinic in a referral
hospital in Banda Aceh, Indonesia. To determine the
sample size, a calculation was made with a
significance level () of 0.05, a power of 0.80, and an
effect size of 0.30. To accommodate potential non-
responses, the sample size was increased by 10%,
resulting in 154 participants selected through total
sampling. The inclusion criteria for the sample were:
1) Patients with type 2 diabetes for at least one year,
2) Aged over 35 years, 3) Blood pressure below
180/100 mmHg, 4) Physically and mentally healthy,
and 5) Able to communicate verbally.

Data collection involved three tools: demographic
data, the Michigan Neuropathy Screening Instrument
(MNSI) for screening dry, cracked skin, calluses, and
deformities, and the Michigan Diabetic Neuropathy
Score (MDNS) to evaluate autonomic, sensory, and
motor nerve function. These instruments underwent
validity and reliability tests, achieving a Cronbach's
alpha of 0.703.

HbAlc scores were obtained from patients'
laboratory results and medical records. Data were
analyzed using univariate and bivariate analysis
methods. Participation was voluntary, and all
respondents provided written informed consent. The
study received ethical approval from the Ethics
Committee of the Faculty of Nursing, Universitas

112004150722). Table 1 presents the demographic
and clinical characteristics of type 2 diabetes
mellitus (T2DM) patients. The data indicate that the
majority of these patients are older than 65 years
(55.8%), male (67.5%), and have had diabetes for
more than five years (59.1%). Additionally, a
significant portion of the patients have a history of
comorbidity (79.9%), show abnormal HbA1lc values
(80.5%), and suffer from moderate levels of diabetic
peripheral neuropathy (64.3%).

3. Results

The sociodemographic and clinical characteristics
of the respondents in this study are shown in Table
1.

Table 1: Sociodemographic and clinical characteristics of
respondents (n=154)

Characteristic Frequency Percentage
Age

Young adult 11 7.1

Middle adult 57 37.0

Older adult 86 55.8

Gender
Male 104 67.5
Female 50 325
Long-suffering diabetic (year)

<1 13 8.4

1-5 50 325

>5 91 59.1

History comorbidity
Yes 123 79.9
No 31 20.1
HBA1lc

Normal 30 19.5

Abnormal 124 80.5
Diabetic peripheral neuropathy (DPN)

Low 55 35.7

Moderate 99 64.3

3.1. The correlation between duration onset of
diabetes and HbA1c with DPN

The correlation between the duration of onset of
T2DM patients and HbAlc with DPN is shown in
Table 2. Table 2 indicates that there is a significant
correlation between the duration of diabetes
(p=0.001) and HbAlc levels (p=0.001) with the
occurrence of DPN in T2DM patients in the hospital.

Syiah  Kuala, Banda Aceh (approval no:
Table 2: The correlation duration onset of diabetes and HbA1c with DPN
Variables Mild Moderate p-value
f % f % f %
Long-suffering DM (year)
<1 13 100 0 0 13 100 0.001
1-5 34 68 16 32.0 50 100 :
>5 8 8.8 83 91.2 91 100
HBA1c score
Normal 26 86.7 4 13.3 30 100 0.001
Abnormal 29 23.4 95 64.3 124 100 i

4., Discussion

Complications from diabetes may arise due to
prolonged disease duration, particularly DPN. The
risk of complications increases the longer an
individual has diabetes. Research findings reveal that
35-40% of individuals with T2DM develop
neuropathy after more than three years of managing
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the disease, and this increases to 70% when the
duration exceeds five years (Popescu et al, 2016).
This study found that 64.3% of T2DM patients
experienced moderate DPN, and 91.2% of those with
a disease duration of over five years also had
moderate DPN. Additionally, 64.3% of the cases
showed abnormal HbAlc levels alongside moderate
DPN. These findings support previous research
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indicating a link between the duration of diabetes
and the development of DPN, which typically occurs
in individuals who have had diabetes for more than
five years (Popescu et al., 2016). Furthermore, this
study observed that 59.1% of T2DM patients with a
disease duration exceeding five years exhibited
moderate levels of DPN, underscoring a significant
correlation between the duration of diabetes and the
prevalence of DPN in T2DM patients.

The findings of this study align with previous
research, which indicated that 64.6% of patients
with long-term diabetic neuropathy had been
diagnosed with diabetes for more than five years.
Qureshi et al. (2017) noted that patients with a
diabetes duration of five years or longer are 3.95
times more likely to develop DPN compared to those
who have had diabetes for less than five years.
Additionally, this study corroborates findings from
Faizi and Kazmi (2017), who reported a significant
relationship between the duration of diabetes and
the occurrence of DPN, with an odds ratio (OR) of
1.010 and a 95% confidence interval (CI) ranging
from 1.004 to 1.015, further emphasizing the impact
of prolonged diabetes on the risk of developing DPN.

Another study also identified a significant
relationship between DPN and the duration of
diabetes. The prevalence of neuropathy escalates
after five years following a diabetes diagnosis.
Consequently, it is crucial to perform laboratory
testing for the early detection of complications in
diabetic patients. Early detection of DPN enables
healthcare professionals and patients to start
preventive measures and assess treatment options.
This approach also improves education for patients
on the importance of regular foot examinations
(Shiferaw et al,, 2020).

The prevalence of diabetic neuropathy escalates
each year following a diabetes diagnosis, with an OR
of 1.2 and a 95% CI ranging from 1.0 to 1.4.
Specifically, after five years of diabetes diagnosis, the
prevalence of diabetic neuropathy increases
significantly, rising from 14.1% to 29.2% among
patients who have had diabetes for 9 to 11 years
(Tamer et al, 2006). Furthermore, recent findings
indicate a significant positive correlation between
the duration of type 2 diabetes and the severity of
peripheral neuropathy in patients with type 2
diabetes (p=0.01) (Tofure etal,, 2021).

According to the findings of this study, the
authors contend that having T2DM for more than
five years poses a risk factor for neuropathy. The
study demonstrates a correlation between an
increased duration of diabetes and the occurrence of
neuropathy, attributing  this to chronic
hyperglycemia, which heightens the risk of DPN
complications. Prolonged exposure to high blood
glucose levels can weaken and damage the walls of
blood vessels, leading to traumas and injuries,
especially in the lower extremities.

Furthermore, one of the methods used to monitor
glucose control in T2DM patients is a measurement
of HbA1c levels. With long-term monitoring of blood
sugar regulation, evaluation could assess the
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therapeutic efficacy of treatment. The relative
glucose concentration to plasma in less than four
weeks for 90 days is the HbAlc value. A number of
diabetes complications, including neuropathy, have
been associated with the development of glucose
control as measured by HbAlc levels (Trisnawati,
2014).

DPN commonly occurs in patients with abnormal
HbAlc levels. This study found that 80.5% of
patients with DPN had abnormal HbA1lc levels, and
64.3% of these patients exhibited moderate DPN.
There is a demonstrated correlation between HbAlc
levels and the occurrence of DPN in patients with
T2DM. These findings are consistent with previous
research, which indicated that patients with diabetic
neuropathy had a 72.1% higher prevalence of
abnormal HbAlc levels compared to those with
normal levels, suggesting that blood glucose control
is often inadequate in these patients (Qureshi et al,
2017). Similarly, Nugroho et al. (2016) found that
the severity of DPN was significantly and positively
correlated with HbA1lc levels. Additionally, Shiferaw
et al. (2020) reported a significant relationship
between HbAlc levels and DPN. It has been noted
that HbAlc levels are elevated in those with
neuropathy, increasing approximately 10-15% for
every 1% rise in HbAlc (Won et al,, 2012).

In diabetic patients, measuring HbAlc levels is a
method used to monitor glucose control. HbAlc
assessment provides insight into long-term blood
glucose regulation and evaluates the effectiveness of
treatment. The HbA1lc value reflects plasma glucose
concentration over a period ranging from four weeks
to three months. Effective blood sugar control, as
indicated by HbAlc levels, is linked to the
development of complications in diabetes, including
neuropathy (Trisnawati, 2014). Furthermore, a
significant correlation has been found between
prolonged duration of diabetes, high HbAlc levels,
and the occurrence of DPN in patients with diabetes
mellitus.

On the other hand, several factors may confound
the management of DPN, including blood glucose
control, diet planning, physical activity, and diabetes
medications or insulin therapy, all of which help
regulate blood glucose levels. Implementing foot
care strategies is also crucial in managing DPN.
Effective blood glucose control can help prevent or
delay the onset of further complications associated
with T2DM, emphasizing the importance of early
diagnosis, promotion, and prevention strategies to
mitigate the adverse effects of DPN.

The findings from this research provide evidence-
based insights for nursing practices, showing that
prolonged periods of uncontrolled diabetes and high
HbAlc levels are likely to lead to DPN. Therefore,
these results can serve as a foundation for scientific
literacy, highlighting the essential role of nurses or
healthcare providers in clinical settings. They play a
vital role in providing education and health
promotion programs to diabetes patients to enhance
adherence to therapy and proper management, thus
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helping prevent complications such as DPN in
patients with T2DM.

5. Conclusion

This study revealed that a prolonged duration of
diabetes (over five years) and abnormal HbAlc
levels in patients with T2DM are significantly
correlated with DPN. Chronic high blood sugar can
lead to microangiopathy, a disease that can damage
blood vessel walls and cause nerve damage,
particularly to peripheral nerves. This is evidenced
by abnormally high HbAlc levels. Given these
findings, it is crucial to implement effective self-
management strategies in diabetic patients to reduce
the risk of severe complications associated with
DPN. Health workers play a vital role in providing
feasible and beneficial education programs for
diabetic patients to support their treatment and
early detection of complications related to diabetes.

5.1. Limitations of study

This study specifically focuses on identifying how
the duration of diabetes and HbAlc levels are
associated with DPN, suggesting that other
determinants or factors could be explored in future
research. A review of the literature indicates that
several factors may influence the incidence of DPN,
including blood glucose control, diet planning,
physical activity, diabetes medications or insulin
therapy, and foot care. Therefore, it is essential for
nurses to monitor and assess the impact of these
factors on the occurrence of DPN in patients with
T2DM.
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