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Abstract: Diabetes Mellitus is a disease characterized by increased blood sugar levels which results in 

impaired insulin secretion, requiring lifelong treatment. Diabetes mellitus that is not well controlled 

can cause microvascular complications, namely peripheral neuropathy, Peripheral Neuropathy which 

is one of the complications of diabetes mellitus. occurs most frequently and can impair quality of life 

and even lead to amputation. There are several factors that can cause neuropathy, including long 

suffering from DM, BMI, hypertension, and age. This study aims to determine the risk factors for 

peripheral neuropathy in DM sufferers at Padang Bulan Health Center. Medan The research design 

used is descriptive research with cross sectional approach with a population of 974 people. The 

sampling technique uses Accidental Sampling with a total sample of 91 respondents. The measuring 

instruments used are Sop IpTT, observation sheets, medical records. The results shows that the 

duration of diabetes is > 5 years (59.3%), BMI is 25-29.9 kg/m2 (50.5%), hypertension (67%), elderly 

>56 years (86.8%). and those experiencing neuropathy (12.1%), it is hoped that the results of this study 

will provide useful information and knowledge for DM sufferers in preventing neuropathy 
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1. Introduction 
Diabetes Mellitus (DM) is a chronic disease caused by increased blood sugar that 

requires long-term treatment (Munir & Yuiana, 2023), the International Diabetes Federation 
(IDF) reports that the incidence of diabetes increases annually with 537 million adults 
worldwide suffering from diabetes in 2021, with a projected increase of 45% or the equivalent 
of 783 million patients. Indonesia is on alert because it ranks 5th out of 10 countries (IDF, 
2022). In Maluku province, the prevalence of diabetes mellitus in 2013 was 1.0% and 
increased in 2018 by 1.3% (Tofure et al., 2021). This if not treated properly will result in both 
macrovascular and microvascular complications (Widiasari et a., 2021 macrovascular such as 
coronary heart, peripheral blood vessels and stroke while microvascular complications, such 
as retinopathy, nephropathy and neuropathy (Midawati et a., 2019). Microvascular 
complications can be one of which is peripheral neuropathy which can result in nerve damage 
caused by weakness and damage to the walls of blood vessels kapier that nourishes the nerves 
(Prasetyani & Martiningsih, 2019). 

Peripheral neuropathy is one of the most common microvascular complications of 
diabetes mellitus and can worsen the quality of life of the sufferer, peripheral neuropathy is 
very dangerous because it can cause various problems including leg amputation even to 
amputation, sexual dysfunction, impotence, other nervous system disorders including 
diabetic retinopathy, and can result in death (Indriani et a., 2019), Peripheral Neuropathy is 
one of the complications which is severe for people with diabetes mellitus and is associated 
with various factors (Rachman & Dwipayana, 2019). Epidemiological data show that the 
prevalence of Peripheral Neuropathy is 30% in inpatient diabetic patients and 20% in 
outpatient patients, the prevalence of diabetic Peripheral Neuropathy is higher in eastern 
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countries such as Egypt (61.3%), Jordan (57.5%), and Ebanon (53.9%), while the prevalence 
in Asian countries such as Korea is around 10-50% of DM patients with peripheral 
neuropathy, In Indonesia, according to the data and information center of the Indonesian 
Hospital Association (PERSI), the prevalence of diabetic neuropathy in 2011 in DM patients 
exceeding 50% is corroborated by the results of Basic Health Research (RISKESDAS) in 
2018 which shows that the most DM complications are Peripheral Neuropathy and are 
experienced by around 54% of patients treated at Cipto Mangunkusomo Hospital Jakarta 
(RSCM) (Tofure et a., 2021) 

Peripheral neuropathy is one of the complications of DM caused by nerve damage that 
causes weakness and damage to the walls of the capillary blood vessels that provide nerve 
nutrients (Prasetyani & Martiningsih, 2019). The main symptoms of diabetic neuropathy vary, 
including numbness, tingling and pain to the point of reducing pain sensations starting from 
the extremities of the dista which can cause patients to often fall, injuries, restriction of 
movement and decreased quality of life (Rahmi AS et a., 2022), Most of the patients who 
experience Peripheral Neuropathy do not realize that they have nerve damage because they 
think it is just part of getting older, there are many factors that cause the occurrence of 
peripheral neuropathy such as the status of having DM, BMI, hypertension and age (Rachman 
& Dwipayana, 2019) 

Peripheral neuropathy can also be prevented by making various efforts such as 
conducting initial screening to detect peripheral neuropathy using the Ipswich Touch Test 
(Iptt) method, examination with this method is quite simple and fast because the peak time 
does not use instruments so that it only uses 1-2 seconds on each toe when screening patients, 
the IpTT method also does not require special tools so it is simpler (Suistiani et a., 2022) The 
prevention of peripheral neuropathy can also be recognized by participating in sports 
activities, participating in health education, especially in DM patients, and routinely 
controlling blood sugar to health centers which are strategic public health service units in 
Indonesia (Indriani et a., 2019) 

 

2. Methods 

This study uses a design, which is a descriptive research design with a Cross sectional 

approach. The population used is DM patients at the Padang Bulan Medan health center, 

which totals 974 people in 2023. 

In this study, the sampling technique used is Non Probability sampling with the 

accidental sampling method, namely random sampling, that is, anyone who happens to meet 

the author can be used as a sample, if the person who happens to be met matches the data 

source (Nursalam, 2020). In this study, sampling was carried out, with a sampling technique 

using the Slovin formula. The variable in this study was peripheral neuropathy. 

The instruments used are IpTT SOPs, medical records and observation sheets. 

Primary data in this study is observation using the IpTT method in DM patients, Secondary 

data in this study is medical record data on DM patients at the Padang Bulan Medan Health 

Center. 

In this study, the data analysis used is univariate data analysis on the variables of 

Length of Suffering from DM, BMI, Hypertension, age and Incidence of Neuropathy which 

will be presented in the form of a distribution table of frequency and percentage Overview 

of Risk Factors for Peripheral Neuropathy at the Padang Bulan Medan Health Center. 

This research is also ethically feasible from the ethics commission with 
No.031/KEPK-SE/PE-DT/III/2024. 
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4. Results and Discussion 

Table 1 Distribution of Frequency and Percentage of Risk Factors for Peripheral 

Neuropathy in DM Patients at Padang Buan Medan Health Center in 2024 (n=91) 
Risk factor  Frequency Percentage 

Long Suffering from 

DM 

Long suffering from DM ≤ 5 Years 

Long Suffering from DM > 5 Years 
Total 

37 

54 

91 

40.7 

59.3 

100.0% 
 

IMT 

 

- That (<18,9 kg/m2) 

- Normal (19-24,9 kg/m2) 

- Fat (25-29,9 kg/m2) 

- Obesity (>30 kg/m2) 

Total 

3 

25 

46 

17 

91 

3.3 

27.5 

50.5 

18.7 
100.0% 

Hypertension 
-  Yes 

- No 

Total 

61 

30 

91 

67 

33 

100.0% 

Age - Early adults (25-35 years) 

- Late Adult(36-45 Years) 

- Early Seniors (46-55Years) 

- Late Elderly (> 56 Years) 

Total 

0 

5 

7 

79 

 

91 

0 

5.5 

7.7 

86.8 

 

100.0% 

 

Table 2 Distribution of Frequency and Percentage of Neuropathy Incidence in DM 

Patients at the Padang Bulan Medan Health Center 

Incidence of Neuropathy Frequency (f) Percentage(%) 

No neuropathy 80 87,9 

Neuropaths 11 12,1 

Total 91 100.0 
 

Table 3 Distribution of Frequency and Percentage of Respondents based on Risk Factors for 

Neuropathy with Neuropathy Incidence in DM Patients at the Padang Buan Health Center 

Medan 
Risk factor No Neuropathy Neuropaths Total 

f % f % 

Long DM      

 ≤ 5 Tahun 37 100,0 0 0,0 37 

 > 5 Tahun 43 79,6 11 20,4 54 

Total 80 87,9 11 12,1 91 

IMT      

That 2 66,7 1 33,7 3 

Normal 23 92,0 2 8,0 25 

Fat 40 87,0 6 13,0 46 

Obesity 15 88,2 2 11,8 17 

Total 80 87,9 11 12,1 91 

Hypertension      

Yes 53 86,9 8 13,1 61 

No 27 90,0 3 10,0 30 

Total 80 87,9 11 12,1 91 

Age      

Early adulthood 0 0,0 0 0,0 0 

Late Adulthood 5 100,0 0 0,0 5 

Early Elderly 6 85,7 1 14,3 7 

Late elderly 69 87,3 10 12,7 79 

Total 80 87,9 11 12,1 91 
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5. Discussion 

Risk factors for peripheral neuropathy in DM patients at Padang Buan Health Center 
Medan  

 
In this discussion, 4 risk factors for peripheral neuropathy in DM patients are described 

Based on the results of the research of 91 respondents that have been carried out, 54 
respondents (59.3%) have DM for more than 5 years and 37 people (40.7%) have DM 
sufferers. 

 DM sufferers who have suffered from DM for more than 5 years will have an impact 
on uncontrolled blood glucose levels The longer a person suffers from DM, the higher the 
risk of worsening nerve damage, chronic hypoglycemia at the stage of DM disease can trigger 
biochemical homeostatic changes that will affect small nerve fibers and along with the 
increase in duration the disease will be followed by large nerve fibers and later related to a 
decrease in speed of nerve conduction and can result in the occurrence of peripheral 
neuropathy (Rahmi AS et a., 2022). 

Suffering from DM for more than 5 years is one of the risk factors for neuropathy but 
it cannot be associated because in this research using the IpTT Method, quite a lot of patients 
who have DM for more than 5 years but are not affected by Neuropathy, of 54 patients who 
have DM for more than 5 years, only 11 (20.4%) people have Neuropathy,    compared best 
to the study (Rahmi AS et a., 2022) Where in the study it was found  that suffering from DM 
for more than 5 years is one of the main factors for Peripheral Neuropathy, out of 44 
respondents with DM, 33 people (75%) experienced Neuropathy. It can be said that the 
majority of peripheral neuropathy is present. DM over 5 Years, Has a risk factor of Peripheral 
Neuropathy 4-5 times compared to DM less than 5 Years, Patients who suffer from DM for 
longer can result in a high risk of Peripheral Neuropathy events. The longer DM lasts, the 
more it will cause damage to various body systems, especially nerves and blood vessels and 
can lead to worse risks such as heart disease and stroke, foot amputation, infections and even 
leg amputation (Seano, 2021)   

BMI is also a risk factor for peripheral neuropathy. Based on the results obtained by 
researchers at the Padang Bulan Health Center in Medan, IMT Fat (25-29.9 kg/m2) as many 
as 46 people (50.5%), Thin (<18.9 kg/m2)  3 people (3.3%), Norma (19-24.9 kg/m2) 25 
people (27.5%) and obese (>30 kg/m2)  17 people (18.7%).  

Being overweight or overweight causes a decrease in the number of insulin receptors 
that can work in cells in the skeletal muscle and fat tissue, this is due to peripheral insufficiency 
resistance, obesity also damages the ability of beta cells to release insulin when there is an 
increase in blood glucose if not treated immediately, it can lead to complications of peripheral 
neuropathy (Imaambasi et a., 2022) 

The body weight of DM sufferers has BMI (25-29.9 kg/m2) because most patients are 
in their final age so they have reduced both light and heavy physical activities such as exercise 
and housework so that body movements are reduced and increase BMI in DM patients, 
Supported by research (Cahyani, 2024)  Physical activity is one of the non-pharmacological 
treatments recommended for DM sufferers and is very important in controlling blood sugar 
levels, blood glucose decreases when a person does heavier physical activity every day, this is 
because when a person is really active it can increase the response of insulin receptors in active 
muscles thereby reducing complications of DM. 

DM sufferers are overweight, eptin levels in the body will increase, eptin levels in the 
body are related to obesity genes, eptin in the body functions in the peripheral and central 
nervous systems (Imaambasi et a., 2022) 

Hypertension is a risk factor for peripheral neuropathy. Based on the results obtained at 
the Padang Bulan Medan Health Center, more than half of the respondents had a history of 
hypertension in 61 people (67%) and no history of hypertension in 30 people (33%). 

Hypertension can occur in DM due to reduced physical activity so that it can have an 
impact on the cardiovascular condition of DM sufferers can cause complications in DM 
sufferers, Supported by research (Rahmatiah et a., 2020) the higher the blood sugar level, the 
more blood volume needed for the supply of oxygen and food to the body tissues, so that 
the arterial walls will be under greater pressure causing an increase blood or hypertension. 

HipTension and DM are two interrelated conditions and as a trigger, the onset of 
microvascular damage to insulin resistance. Hypertension is related to the incidence of 
Peripheral Neuropathy through the condition of blood vessels that are narrowed and will 
cause hypoxia, ischemic nerve tissue and cause reduced sensitivity so that peripheral 
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neuropathy occurs (Duarsa et a., 2019). Hypertension is the cause of an increased risk of 
peripheral neuropathy by four times, due to the narrowing of blood vessels so that the process 
of transporting nutrients in the blood to the peripheral nerves decreases and causes 
neuropathy (Wahyuni et a., 2021) 

Age factors are also risk factors for peripheral neuropathy. Based on the results of 
research obtained at the Padang Bulan Medan Health Center, the age of the elderly at the end 
of > 56 years 79 people (86.8%), the early elderly 7 people (7.7%), and the late adults 5 (5.5%)  

The age of the elderly who experience uncontrolled DM can cause microvascular 
complications due to the reduced ability of pancreatic beta cells, because increasing age will 
result in changes in the walls of the blood vessels, where the intima layer thickens so that 
blood vessels experience stiffness, and results in decreased oxygen and nutrients so that 
ischemic occurs and over time can lead to neuropathy (Prasetyani & Martiningsih,  2019). 

The elderly mostly suffer from DM due to reduced physical activity done, generally the 
elderly spend more time at home and a diet that is not well controlled. This is supported by 
research (Meiani et a., 2022), uncontrolled physical activity and diet can cause a sudden 
increase in blood glucose and if not monitored in the long term, this condition can later cause 
complications of diabetes mellitus because body cells cannot use insulin optimally. Increasing 
age can stimulate the degeneration process and cause damage to nerve cells. Changes in both 
large and small nerve fibers increase the susceptibility of age to neuropathy (Panjaitan et a., 
2022).  

Based on the observations of researchers during research at the Padang Bulan Medan 
Health Center, many DM patients are registered as DRR (Good Referred Patients) who are 
routinely controlled, check blood glucose levels and take medication every month at the 
Padang Bulan Medan Health Center so as to reduce the risk of neuropathy. supported by 
research (Simamora, Siregar, 2020) It also states that with effective treatment it will lower the 
rate of complications, further and fatal complications. Treatment actions that are recognized 
both pharmacological and non-pharmacology. Among them are pharmacological treatment 
by administering drugs, while non-pharmacological treatment such as foot care.  

 The researchers' observations also during the research at the Padang Bulan Medan 
Health Center, the Health Center has a program to conduct counseling about DM to the 
elderly, supported by research (Simarmata et a., 2022), with counseling about DM carried out 
on an ongoing basis is an effective prevention to avoid further complications and prevent 
peripheral vascular problems such as peripheral neuropathy. 

Peripheral neuropathy is a complication of DM caused by nerve damage that causes 
weakness and damage to the walls of the capillary blood vessels that provide nerve nutrients 
(Prasetyani & Martiningsih, 2019). Symptoms of diabetic neuropathy vary, including 
numbness, tingling and pain to result in reduced tactile sensations starting from the 
extremities of the dista part which can cause patients to often fall, injure and even decrease 
quality of life (Rahmi AS et a., 2022),  

 Patients with DM who experience peripheral neuropathy are mostly unaware that they 
have nerve damage because they have the assumption that it is part of getting older, and many 
other factors that can cause peripheral neuropathy such as the long-standing status of having 
DM, BMI, and hypertension  (Rachman & Dwipayana, 2019), so that Peru makes efforts to 
prevent neuropathy by regularly controlling and checking blood sugar, taking drugs regularly 
and conducting foot examinations by conducting initial screening to detect peripheral 
neuropathy using the Ipswich Touch Test (Iptt) method (Suistiani et a., 2022) 

 
 

6. Conclusions 
Based on the results of the study with a sample of 91 respondents in DM patients at 

the Padang Bulan Medan Health Center in 2024, several conclusions can be drawn, namely 
from the 4 risk factors studied, (59.3%) respondents suffered from DM for more than 5 years, 
(50.5%) respondents had obese BMI category, (67%) respondents had a history of 
hypertension, (86.8%) respondents were in late elderly age and the majority of respondents 
with DM did not experience neuropathy as many as 80 people (87, 9%). 
Conflicts of Interest: The authors declare no conflict of interest 
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