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ABSTRACT

Introduction: Complications of diabetic peripheral neuropathy (DPN) are one of the complications of type 2
diabetes mellitus. DPN often occurs in people with diabetes mellitus, where one out of every five people with
diabetes mellitus is at risk of it. DPN occurs in more than 50% of people with type 2 diabetes and is a significant
risk factor for skin breakdown, amputations, and reduced physical mobility.This study aims to see the effect of
neuropathic exercise interventions on decreasing HbA1C values in patients with type 2 diabetes mellitus.

Methods: This research is quantitative research with a Pre-Experimental Design with a Pretest-Posttest Group
Design approach aiming to see the effect of neuropathic exerciseon the decrease in HbA1C values in patients
with type 2 diabetes mellitus. The intervention carried out in patients with type 2 diabetes mellitus is neuropathic
exercise. Onthe pre-test, Patients with type 2 diabetes mellitus were assessed for neuropathy symptoms using 10-
gram monofilament and measuring the HbA1C value and then given the intervention of neuropathic exercise,
which is carried out every day for 15 minutes for six weeks. Onthe post-test, an assessment of changes in HbA1C
values for people with type 2 diabetes mellitus was carried out.

Results: The results showed an effect of neuropathic exercise on a decrease in HbA1C values. Before the
intervention of neuropathic exercise, the HbA1C value with a Mean + SD of 10.42 +12.877; after the intervention
of the neuropathice  xercise, the HbA1C value became 9.88 + 2.904 with a pvalue:0.001.

Conclusion: Neuropathic exercise can be done in people with diabetes mellitus to decrease HbAlc values and
prevent DPN.
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INTRODUCTION Study group: Their mean age (49.40+ 3.35.
Neuropathy is a complication that often occurs

in people with diabetes mellitus, in which
one out of every five people with diabetes
mellitus (20%) is at risk of experiencing DPN.
Complications of DPN are related to the
blood supply to the feet, which occurs due
to diabetes mellitus®. Patients with type 2
diabetes mellitus complications, in general,
have DPN and have the potential to experience

Complications in patients with type 2 diabetes
mellitus are on the feet. These complications
can cause physical, physiological, and
financial problems to them. Complications
of diabetic peripheral neuropathy (DPN) are
one of the complications of type 2 diabetes
mellitus. The prevalence is 13% to 68% in the
population with diabetes mellitus’
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foot ulceration and infection that can result in
amputation of the lower extremities’.

DPN is heterogeneous, with various
clinical manifestations in each patient with
diabetes mellitus. DPN occurs in about 75%
of people with diabetes mellitus. DPN is
defined as a dysfunction of the peripheral
nerves affecting the large and small afferent
nerves. Usually, people with diabetes mellitus
who experience DPN will feel burning pain,
feel like they are being stabbed, paresthesia,
hyperesthesia, and sometimes may experience
numbness®. It is a condition with a loss of
sensory function in the distal areas of the
lower extremities, occurring in 50% of people
with diabetes mellitus®.

Exercise and training can improve
neuromuscular strength and treat DPN,
such as nerve conduction velocity, pain,
and balance®. It is one of the most common
complications in people with diabetes mellitus
(DM). Manual exercise and exercise are very
beneficial for people with diabetes mellitus
with DPN”.

The most common complication in type 2
diabetes mellitus is DPN. Training or physical
exercise is a way to prevent and treat DPN
in patients with type 2 diabetes mellitus.
Training or physical exercise has a positive
effect on improving foot sensation in patients
related®. Diabetic peripheral neuropathy
(DPN) occurs in more than 50% of people
with type 2 diabetes and is a significant risk
factor for skin breakdown, amputations, and
reduced physical mobility. Regular exercise
and exercise are very beneficial for people
with diabetes in overcoming DPN®.

METHOD

This research wasquantitative research where
the research design was a Pre-Experimental
Design with a Pretest-Posttest Group
Design approach aiming to see the effect of
neuropathic exercise on decreasing HbA1C
values and increasing value by adding 10
Gram Monofilament in patients with type 2
diabetes mellitus. The intervention carried

out in patients with type 2 diabetes mellitus
is neuropathic exercise. Onthe pre-test, the
HbA1C values of the Type 2 diabetes mellitus
patients were measured and then given the
intervention of neuropathic exercise, which
was carried out every day for 15 minutes
within six weeks. On post-test, the changes
in HbA1C values of people with type 2
diabetes mellitus were assessed.The sample
in this study were DM patients treated at the
Curup Regional General Hospital Polyclinic,
Rejang Lebong Regency, Bengkulu Province,
Indonesia. The sampling technique used
in this study was probability sampling or
randomized sampling. The sample size was at
least 35 respondents .Instruments In this
study, the intervention carried out was a
neuropathic exercise. Patients with type 2
diabetes mellitus did daily neuropathic
exercises for 15 minutes within six weeks.
Then the HbAIC value was measured.
Data Analysis make use of IBM
SPSS Version 23 was utilized to analyze the
data. The data analysis included respondent
characteristics, data normality tests, and
mean differencesHbAlc values before and
after neuropathic exercise in patients with
Type 2 diabetes mellitus.

RESULT

The study was conducted on 35 types 2
diabetes mellitus patients who received
therapy at the Curup General Hospital
Polyclinic, Rejang Lebong Regency, Bengkulu
Province, Indonesia. The characteristics of
the respondents can be seen in the following
table:

Table 5.1 shows the characteristics of
the respondents. The age characteristics
indicate that most of the participants aged
more than 57 years were 18 (57.1%). Most
of the gender was male, with 20 (56.7%)
respondents. Meanwhile, in the educational
background, respondents from middle to
high school were 26(74.3%). Regarding
job characteristics, most respondents had
a history of not working 26(74.3%). In the
duration of suffering from diabetes mellitus,
some respondents had had the therapy for
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more than five years, amounting to 19(63.3%).
In contrast, the treatment carried out by most
of the respondents, 28(80%), was insulin.

Table 1. Characteristics of Respondents

Characteristics of Respondents n %

Age (years):

<57 17 48,6

> 57 and above 18 51,4
Average (SD) 9.027

Gender:

Man 20 57,1

Woman 15 42,9

Education:

Middle and High School 26 74,3

University 9 25,7

Work:

Work 9 25,7

Not working 26 74,3

Diabetes Mellitus Duration

<5 Years 7 20

>5 Years 28 80

Treatment Used

Insulin 7 20

Oral medication 28 80

2. Data normality test results on the effect
of neuropathic exercise on HbAlc values in
patients with type 2 diabetes mellitus.

Before determining the statistical test, a data
normality test was first carried out to see the
normality distribution of the data on the effect
of neuropathic exercise on HbAlc values
in patients with type 2 diabetes mellitus at
Rejang Lebong District Hospital, Bengkulu
Province, Indonesia. The distribution can be
seen in the following table:

Table 2 shows the results of the data
normality test using the Shpiro-Wilk statistical
test. The normality test results indicated that
the p-value was mainly less than 0.05. These
results concluded that the data were not
normally distributed, so using Wilcoxon as
non-parametric statistics was the appropriate
statistical test to run.

3. Average difference of HbAlc values before
and after neuropathic exercise in patients
with type 2 diabetes mellitus.

The statistical test non-parametric Wilcoxon
examined the average of HbAlc valuesbefore
and after neuropathic exerciseas the result of
the abnormality of the data distribution.

Table 2. Data normality test results on the effect of neuropathic exercise on HbAlc values and addition

10-gram monofilament test scores in patients with type 2 diabetes mellitus.

No | Data Mean SD p-value 95%CI

1. |Age 57,21 4,525 0,000 55,63-58,78
2. | Gender 1,44 0,504 0,000 1,27-162

3 Education 1,26 0,448 0,000 1,11-1,42

4 | Work 1,26 0,448 0,000 1,11-1,42

5 Lama Diabetes Mellitus 7,00 1,518 0,000 6,47-7,53

6 HbA1c value Before Neuropathic Exercise 10,42 12,877 0,000 8,86-10,89
7 HbA1c value After Nesuropathic Exercise 9,88 2,904 2,904 5,93-14,91

Table 3 Average difference of HbAlc value before and after neuropathic exercise in patients
with type 2 diabetes mellitus.

Measurement Mean SD WITH P Minimum-Maximum
HbA1lc score

- Before 10,42 12,877 | -4,422 0,000 8,86-10,89

- Neuropathy Exercise 9,88 2,904 5,93-6,96

- After Neuropathy Exercise
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Table 3 shows the statistical test results
on the difference in the average HbAlc
valuesbefore and after neuropathic exercise
in patients with DM undergoing therapy at
the internal medicine polyclinic at Curup
Hospital.As shown in Table 3, the z-value
was -4.422, and the p-value was <0.05.
These results interpret the significant
difference in the average HbAlc valuebefore
and after neuropathic exercise in patients
with type 2 diabetes mellitus.

DISCUSSION

Effect of Neuropathic Exercise on HbAlc
Value

Long-term variations in glycemic values and
HbAlc values are a sign of macrovascular
and microvascular complications of diabetes
mellitus. The average HbAlc value influences
the occurrence of complications of DPN'
Variations in HbAlc values are associated
with cardiovascular and microvascular
disease risk in patients with type 2 diabetes
mellitus11l. Aerobic exercise that is carried
out routinely using short exercises can be
an intervention to improve peripheral nerve
function in patients with type 2 diabetes
mellitus'?. Aerobic exercise can reduce
pain in people with DM who experience
complications of DPN13. The HbAlc value
is a biomarker in diagnosing DM and is
associated with DPN complications' lower-
extremity amputation and mortality. Patients
with diabetes mellitus have a predisposition
toward developing chronic inflammatory
demyelinating polyneuropathy, and this
may also facilitate the formation of diabetic
foot and cutaneous impairment, which
are considered one of the most serious
impairments of diabetes mellitus, with a
prevalence of 4-10% in this population.
Biomarkers research provides opportunities
for the early diagnosis of these complications
for specific treatments useful to prevent
amputation and, therefore, physical inability
and mental disturbance. The recent literature
has suggested that glycemic levels may be a
novel factor in the pathogenesis of diabetic

foot complications and is an important
mediator of axonal dysfunction. The aim of
this systematic literary review is to determine
whether hemoglobin Alc (HbAlc. There
is an effect of the decrease in HbAlc value
and decreased pulse after exercise in patients
with type 2 diabetes mellitus®™. Exercising
for more than 150 minutes per week can
lower the HbAlc values. Activities carried
out at high intensity can reduce the value
of HbAlc when compared to activities with
low intensity in patients with type 2 diabetes
mellitus.Physical activity can help people
with diabetes improve cardiorespiratory
fitness, increase strength, improve glycemic
control, reduce insulin resistance, improve
lipid profiles, reduce blood pressure and
maintain weight loss'®.

Long-term exercise and training programs
have been shown to help people with type 2
diabetes mellitus control blood sugar and

significantly affect HbA1C and Basal Metabolic

Rate (BMR)". Exerciseand training influencethe
decrease of HbA1C, Basal Metabolic Rate
(BMR), and fasting blood sugar'®body mass

index ®MI Regular exercise can improve blood

sugar control, decrease HbAIC, reduce
insulin resistance and increase muscle

strength in patients with type 2 diabetes
mellitus. Exercise also increases muscle mass
and bone density, affecting the functional
improvement of the extremities and

preventing osteoporosis®. Structured
exercise and training, such as aerobics
for more than 150 minutes per week,

can reduce HDbA1C in type 2 diabetes
patients and should be combined with a diet
program®. Exercise is beneficial for reducing
DPN complications. An appropriate exercise
program can be an alternative treatment for
DM patients who suffer from DPN?.Some
possible limitations that may negatively
impact the validity of the generalization of
the research results are that respondents
were from one hospital only in Indonesia.
Even though the validity and reliability have
been tested rigorously, verifying the validity
and reliability in other studies with various
hospitals is recommended.
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CONCLUSION

This study shows that there is an effect of
neuropathic exercise on decreasing HbAlc
values and an effect of neuropathic exercise on
increasing the value of Monofilament 10 Gr.
Neuropathic exercise can be recommended
to patients with diabetes mellitus to decrease
HbA1c values and prevent DPN.

Acknowledgments

We thank all participants willing to provide
valuable information in this study. We also
thank the Health Engineering Polytechnic of
the Ministry of Health Bengkulu, Indonesia,
for funding this research.

Conflicts of interest

The authors declare that they have no conflict
of interest

Financial support and sponsorship

This research was funded by Bengkulu Health
Polytechnic. Indonesia.

Ethical Considerations

This research was carried out by considering
ethical principles during the research
process. This research passed the ethical
test and obtained the Ethical Permit
Number  No.KEPK/425/10/2022by  the
Research Ethics Commission of the Health
Engineering Polytechnic of the Bengkulu
Ministry of Health. Participants who met
the requirements in this study explained
the research implementation process and
stated that they were willing to become
research participants in a written statement.
Participants filled in the informant consent
that participants understood the information
that had been provided. Participants had the
right to withdraw from the research without
coercion.

REFERENCES
1. Fayed EE, Badr NM, Mahmoud S, Hakim SA.
Exercise therapy improves planter pressure

w

10.

11.

12.

13.

distribution in patients with diabetic peripheral
neuropathy. Int ] PharmTech Res. 2016,9(5):151-9.

EmbuaiS, Siauta M, Tuasikal H. Efektitifitas Diabetes
Sef Care Activity Status Vaskuler Pasien Diabetes
Melitus. Maocucas Heal J. 2019;1(April):1-9.

Bowering K, Embil JM. Foot Care. Can ] Diabetes
[Internet].  2013,37(SUPPL.1):S145-9.  Available
from: http:/ /dx.doi.org/10.1016/j.jcjd.2013.01.040

Hoque S, Muttalib MA, Islam MI, Happy AT.
Evaluation of different HbAlc levels to assess
the risk of peripheral neuropathy among type 2
diabetic patients along with other conventional risk
factors. Bangladesh Med Res Counc Bull. 2016;42(2):
95-103.

Pop-Busui R, Boulton AJM, Feldman EL, Bril V,
Freeman R, Malik RA, et al. Diabetic neuropathy:
A position statement by the American diabetes
association. Diabetes Care. 2017;40(1):136-54.

Holmes CJ, Hastings MK. The application of exercise
training for diabetic peripheral neuropathy. ] Clin
Med. 2021;10(21).

Hernandez-Secorun M, Vidal-Peracho C, Marquez-
Gonzalvo S, Corral-De-toro ], Miiller-Thyssen-
uriarte ], Rodriguez-Sanz ], et al. Exercise and
manual therapy for diabetic peripheral neuropathy:
A systematic review. Appl Sci. 2021;11(12).

Saltar L, Sahar ]. Effects of Physical Exercises on
Peripheral Neuropathy Sensation in Patients with
Type 2 Diabetes. Asian Community Heal Nurs Res.
2020;2(2):11.

Sanders RE. Perspective, Perspective, Perspective.
Chem Process Saf. 2005;97(1):1-21.

Nozawa K, lkeda M, Kikuchi S. Association
Between HbAlc Levels and Diabetic Peripheral
Neuropathy: A Case-Control Study of Patients
with Type 2 Diabetes Using Claims Data. Drugs -
Real World Outcomes [Internet]. 2022;9(3):403-14.
Available from: https://doi.org/10.1007/s40801-
022-00309-3

Lai YR, Chiu WC, Huang CC, Tsai NW, Wang
HC, Lin WC, et al. HbAlc variability is strongly
associated with the severity of peripheral
neuropathy in patients with type 2 diabetes. Front

Neurosci. 2019;13(FEB):1-9.

Mirtha LT, Permatahati V. The Effectiveness
of Aerobic Exercise in Improving Peripheral
Nerve Functions in Type 2 Diabetes Mellitus: An
Evidence Based Case Report. Acta Med Indones.
2018;50(1):82-7.

YooM, D’Silva L], Martin K, Sharma NK, Pasnoor M,
LeMaster JW, et al. Pilot Study of Exercise Therapy

on Painful Diabetic Peripheral Neuropathy. Pain
Med (United States). 2015;16(8):1482-9.



19

14.

15.

16.

17.

Casadei G, Filippini M, Brognara L. Glycated
Hemoglobin (HbAlc) as a Biomarker for Diabetic
Foot Peripheral 2021;
9(1):16.

Hasan H, Everman S, Alawi A Al sheikh A, Farooqi
H, Blanchon B, Hassoun A. Elevated Hemoglobin
A1C is Significantly Associated with Decreased
Post-Exercise Heart Rate Recovery in Patients
with Diabetes Mellitus. Int J Diabetes Clin Res.
2017;4(2):2-6.

Sigal RJ, Armstrong M], Bacon SL, Boulé NG,
Dasgupta K, Kenny GP, et al. Physical Activity and
Diabetes. Can J Diabetes. 2018;42:554-63.

Najafipour F, Mobasseri M, Yavari A, Nadrian H,
Aliasgarzadeh A, Abbasi NM, et al. Effect of regular
exercise training on changes in HbAlc, BMI and VO 2

Neuropathy. Diseases.

max among patients with type 2 diabetes mellitus: An

18.

19.

20.

8-year trial. BM] Open Diabetes Res Care. 2017;5(1):
1-7.

ShahSZA,Karam]JA,Zeb A, UllahR, Shah A, HaqIU,
et al. Movement is Improvement: The Therapeutic
Effects of Exercise and General Physical Activity on
Glycemic Control in Patients with Type 2 Diabetes
Mellitus: A Systematic Review and Meta-Analysis
of Randomized Controlled Trials. Diabetes Ther
[Internet]. 2021;12(3):7 07-32. Available from:
https:/ /doi.org/10.1007/s13300-021-01005-1

Sigal RJ, Armstrong M], Colby P, Kenny GP,
Plotnikoff RC, Reichert SM, et al. Physical
Activity and Diabetes. Can ] Diabetes [Internet].
2013,37(SUPPL.1):540-4. Available from: http://
dx.doi.org/10.1016/j.jcjd.2013.01.018

Yllo C, Piedra P, Personal ODEADE. I ucton.
2014;2012-3.





