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Abstract 
Introduction: Neuropathy is one of the complications that can occur in patients with Type 2 

Diabetes Mellitus, around 21.3% to 34.5%. Untreated neuropathy can lead to diabetic foot 
ulcers that can lead to amputation. This can be prevented by conducting early detection 

using a neuropathy screening instrument.  

Aim: The study aimed to identify neuropathy symptoms through early examination of 
patients with type 2 diabetes using the Michigan Neuropathy Screening Instrument (MNSI).   

Method: The descriptive study with a survey was approached in this study.  One hundred 

respondents with type 2 diabetes mellitus were selected using the purposive sampling 
technique.   

Results: The results showed that out of 100 patients had clinical symptoms of sensory 

neuropathy, such as pain and sensitivity disorders in the soles of the feet.  In addition, 
autonomic neuropathy is in the form of cramps in the leg muscles.  The level of neuropathy 

showed that from 100 patients, there were 59 respondents with low risk of neuropathy, 40 

respondents with moderate risk, and 1 respondent with severe risk.   

Conclusion: Patients with Diabetes, primarily Type 2, have various neuropathy symptoms 
such as impaired nerve function: numbness, burning, and hypersensitivity, which can lead 

to diabetic foot ulcers.  Therefore, early detection of neuropathy prevention is essential. 

 
Keywords: Type 2 diabetes mellitus, Peripheral neuropathy, Clinical features, Michigan 

Neuropathy Screening Instrument. 
 
Introduction 
Neuropathy is a disease characterized by damage to the peripheral nervous system, 

causing the impaired function of the peripheral nerves in sending signals from 
organs to the brain and vice versa.  Diabetic neuropathy is one of the complications 

that are often encountered in diabetic patients.  The prevalence of diabetic 

neuropathy ranges from 21.3% to 34.5% among patients with type 2 Diabetes 
Mellitus (DM) (Ponirakis et al., 2021). Approximately 7% to 34.2% of type 1 diabetic 

patients (Walter-Höliner et al., 2018).  
 

The most common symptoms found in cases of neuropathy in diabetic patients are 
numbness, tingling (Hwang et al., 2018), and weakness (Qureshi et al., 2017).  

These symptoms usually occur in the legs and spread proximally, which is the 
leading cause of disability worldwide (Qureshi et al., 2017).  Diabetic neuropathy 

could affect the patient's quality of life due to pain in the legs (Timar et al., 2016), 

wounds on the leg (Bondor et al., 2016), even risk for amputation.  
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Uncontrolled blood sugar conditions and unhealthy lifestyle behaviors such as 

smoking and hypertension worsen neuropathy.  Risk Factors In both major types of 
Diabetes, the prevalence and severity of Diabetes neuropathy increase with disease 

duration and age.  Previous studies have shown that metabolic syndromes such as 
hypertension, abdominal obesity, low-density lipoprotein (HDL) levels, and 

hypertriglyceridemia are consistently associated with the development of 
neuropathy (Andersen et al., 2018). Therefore, the appropriate strategy must be 

applied to reduce neuropathy complications.  
 

American Diabetes Association (ADA) recommended conducting an effective 

screening method to prevent neuropathy complications among Diabetes mellitus 
patients.  However, effective screening methods are rarely used, resulting in delays 

in diagnosing diabetic neuropathy (Tavakoli et al., 2017). At the same time, this 
screening becomes a crucial step in preventing early complications of neuropathy 

for patients with diabetes mellitus.  A study conducted in Indonesia showed that 
the most complication was diabetic neuropathy, as much as 54% (Ministry of 

Health Republic of Indonesia, 2018). Basic Health Research in Indonesia showed 

that most Diabetes neuropathy developed into diabetic neuropathy.  A study 
reported that the incidence of Diabetes neuropathy reached about 30-60% then 10-

20% have experience with non-diabetic neuropathy (Raskin et al., 2005; Zychowska 
et al., 2013). Therefore, early detection needs to conduct to solve the problems.  

 
Previous research on the early detection of neuropathy for patients with Diabetes 

mellitus showed that early diagnosis and appropriate intervention are essential to 
prevent the development and progression of diabetic neuropathy (Carmichael et al., 

2021).  Another study also demonstrated the effectiveness of screening in detecting 

the presence of neuropathy (Pamungkas et al., 2022). 
 

Although screening for neuropathy is essential in the early detection of diabetic 
complications and as a basis for determining subsequent interventions.  However, 

in many health services, there are still many who do not carry out these routine 
activities.  Therefore, some patients are delayed in diagnosing neuropathy (Tavakoli 

et al.,  2017).  This study aimed to identify the neuropathy symptoms using the 
early screening of the Michigan Neuropathy Screening Instrument.  This instrument 

could be used to assess signs of neuropathy, where the evaluation is based on 

cranial nerve damage, muscle strength, loss of reflexes, and loss of sensation.  

 
Methods 
A survey study was conducted within one month to identify the neuropathy 

symptoms using the early screening of the Michigan Neuropathy Screening 
Instrument.  The samples in this study were type 2 diabetes mellitus which were 

selected based on inclusion criteria.  One hundred adult populations with type 2 
diabetes mellitus were involved and selected purposively.  The inclusion criteria 

include 1) an adult population aged 45 - 65 years old; 2) No active diabetes foot 
ulcer; 3) They have not experienced amputation in both legs, and 4) willingness to 

participate in this study.  Patients with chronic complications of Diabetes mellitus 

were excluded from this study.  Before data collection was conducted, all samples 
received information regarding the objective of this study and the research 

procedure.  Informed consent should be obtained from all patients willing to 
participate in this study. 
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The instrument used in this study includes 1) Demographic Data Questionnaire 

developed by the researcher.  This questionnaire was used to assess the 
demographic data through direct patient interviews.  2) Michigan Neuropathy 

Screening Instrument Questionnaire.  Michigan Neuropathy Screening Instrument 
Questionnaire was used to identify the neuropathy symptom among diabetes 

patients.  This questionnaire was adopted from previous research, which consisted 
of 15 questions.  Each question that shows symptoms of neuropathy is given a 

score of 1. Patients who do not show symptoms of neuropathy have a score of 0.  

Before being given to patients, the questionnaire was translated into Indonesian.  A 
score of more than 7 indicates a risk of neuropathy in patients with Diabetes.  The 

Cronbach alpha score was 0.82.  It was considered a reliable instrument. 
 

The data collection process was carried out for approximately one month, assisted 
by a research assistant.  This research activity was carried out at the Puskesmas, 

and all patients involved in this study were asked to sign an informed consent form 

as participants in this study.  In addition, researchers have explained the purpose 
of this research and the process of this research.  Patients who agreed to participate 

in this study were then asked to fill out the Michigan Neuropathy Screening 
Instrument Questionnaire to assess the clinical picture of peripheral neuropathy.  

Collecting patient data is carried out for approximately 15 minutes, and each 
patient has the opportunity to fill out one questionnaire.  

 
We analyze the data using descriptive statistics such as frequency distribution 

analysis that aims to describe the symptoms of autonomic neuropathy and sensory 

neuropathy in diabetic patients. This research has been through an ethical test from Esa 
Unggul University, Jakarta, No. 0202-20.183 / DPKE-KEP / FINALE / UEU / VII / 2020.  All 
patients involved in this study have consented by signing the informed consent.   

 
Results 

Demographic characteristic  
Table 1 showed that from 100 respondents in the Public Health Center, Kebon 

Jeruk Subdistrict, who did the initial examination of neuropathy aged 55-65 years 
more than the middle-aged (66-74) and the elderly (75-90More than half of the 

samples in this study were included in the young adult age category 81 
respondents (81%). All respondents in the study were married, with almost the 

same distribution of education for each level.  Of the 100 respondents, 53% of 
patients had a family history of Diabetes, while only 47% had no family history of 

diabetes mellitus.  

Features of Sensory Neuropathy 
1) Pain responses in the nerves of the feet 

Table 2 describes the pain response in the nerves of the feet as one of the 
symptoms of neuropathy.  Of the 100 respondents who were screened, 23% of 

respondents complained of burning pain in the soles of their feet.  26% feel pain at 
night, and 21% feel leg pain when walking.  The results can be seen in figure 1 

below. 

 
2) The sensitivity responses in the feet 

Table 3 describes the sensitivity symptoms in the patient's feet.  Of the 100 patients 
who were screened, 44% of patients complained of numbness in the soles of their 

feet.  However, almost all patients (99%) can still distinguish between hot and cold 
sensations on the soles of their feet. 
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Features of autonomic neuropathy 

Table 3 describes other physical symptoms in the feet of patients with Diabetes 
mellitus that are associated with neuropathic symptoms.  Nearly half of diabetic 

patients experience muscle, leg, and foot cramps (48%).  Only 35% felt like their feet 
were prickling and characterized by dry and cracked skin on them (17%).  Of the 

100 patients who were screened, only 15% did not indicate a leg injury.  While 85% 
of them have open wounds on their feet 

 
3) The level of neuropathy in the feet of patients with Diabetes mellitus based 

on the MNSI score 

Figure 2 describes the level of neuropathy in the feet measured using the MNSI 
score.  The MNSI score found that 59 patients had a low risk of neuropathy.  While 

40 patients showed a moderate risk of neuropathic symptoms, and only one patient 
had a risk of severe neuropathy and the potential for foot ulcers. 
 

Table1. Demographic Data 

 
Table 2.  Sensitivity response in the feet 

 

Table 3. Features of autonomic neuropathy 

 
 

 
 

Data  Variables N % 

Gender Male  

Female 

27 

73 

27 

73 

Blood glucose level <200 mg/dl  

>200 mg/dl  

56 

44 

56 

44 

Marital Status  Married 

Have no married 

100 

0 

100 

0 

Education background Un-literate   

Primary school 

Secondary school 

Tertiary school 

University level 

20 

32 

18 

20 

20 

20 

32 

18 

20 

20 

Family history   Have Diabetes  

Have no diabetes  

53 

47 

53 

47 

Age  Mean= 62.49 SD= 1.358 

Symptoms Patients’ responses  N % 

Sensitivity 

responses  

Numbness Yes 

No 

44 

56 

44 

56 

Foot sensitivity when touched Yes 
No 

11 
89 

11 
89 

Sensation in distinguishing 

hot and cold 

Yes 

No 

99 

1 

99 

1 

      Symptoms                   Patient's Response       N   % 

Features of 

autonomic 
neuropathy 

Cramps in muscles, legs, 

and feet 

Yes 

No 

48 

52 

48 

52 

A stabbing feeling in the 

patient's leg 

Yes 

No 

35 

65 

35 

65 

Open wound inpatient Yes 

No 

15 

85 

15 

85 

Feeling weak Yes 

No 

48 

52 

48 

52 

Dry and cracked skin on 

feet 

Yes 

No 

17 

83 

17 

83 
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Figure 1. Pain Response in the Feet 

 

 
 

                        Severe risk 

                  Moderate risk 

                          Low risk 

 

 
Figure 2.  Level of neuropathy on Diabetes feet based on MNSI score 

 
Discussion  

Neuropathy screening results showed that most diabetic patients are categorized as 
early elderly with ages 55–65 years.  The majority of them are female.  More than 

half of them (56%) can still control their blood sugar with levels <200 mg/dl. In 
comparison, 44% of them have sugar levels still above the average uncontrolled 

threshold >200mg/dl. 

 
Uncontrolled type 2 diabetes mellitus was a significantly high neuropathy risk 

leading to a foot ulcer.  Previous studies have shown that blood sugar levels are 
positively associated with neuropathy in patients with diabetes mellitus 

(Pamungkas et al., 2022). Another study showed that hemoglobin A1c (HbA1c) 
levels predictor diabetic neuropathy significantly (Tesfaye et al., 2005).  The 

American Diabetes Association stated that adequate blood sugar control for 

patients with type 2 diabetes could reduce the risk of neuropathy by 5%-9% (Pop-
Busui et al., 2017).  

 
Pain in the feet is one of the neuropathy symptoms based on symptomatology 

criteria.  The screening results among DM patients showed that some patients 
complained of pain in the legs' nerves, and some complained of pain at night and 

when walking.  Several studies show that most diabetic patients with neuropathy 

complain of pain.  A previous study described that using the DN4 instrument 
showed 65.3% of patients with type 1 and 2 DM have painful diabetic peripheral 

neuropathy, much higher than expected (Halawa et al., 2010). Another symptom 
found among DM is a burning feeling in the soles of the feet.  This is in line with 

previous studies showing that a burning sensation in the soles of the feet is a 
symptom of neuropathy.  Another study conducted in Bandung, Indonesia, showed 

that more than 50% of patients with DM complained of pain, which resulted in poor 
sleep quality of patients at night (Azhar et al., 2017). 

 

Regarding foot sensitivity in patients with Diabetes mellitus, this condition is due to 
damage of the nerves distal part, especially the lower extremities with a 

symmetrical distribution.  Thereby, it can extend to the proximal area.  The 
screening results showed that almost half of patients suffering from Diabetes 

mellitus complained of numbness in the soles of their feet, but almost all patients 
could still distinguish between hot and cold sensations on the soles of their feet.  A 

previous study showed that symptoms of neuropathy vary according to the class of 
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sensory fibers involved.  Common initial symptoms are induced by the involvement 

of tiny fibers and include pain (an unpleasant burning sensation) (Freeman et al., 
2014; Pop-Busui et al., 2017). In addition, diabetic neuropathy patients also 

sometimes have cramps in the muscles, legs, and feet and dry and cracked skin on 
the feet, which will be at risk of injury to the feet of Diabetes mellitus.  This is due 

to high blood sugar.  If you have a skin infection or poor circulation, this can also 
cause dry and itchy skin.  This condition develops when you have high levels of fat 

in your blood. 
 

The results MNSI score found that 59% of patients had a low risk of neuropathy.  

While 40 patients showed a moderate risk of neuropathic symptoms, and only one 
patient had severe neuropathy risk.  This is accompanied by impaired nerve 

function, such as numbness, burning, and hypersensitivity.  The motor function 
disorder is due to a lack of blood supply to the legs, changes in the segments that 

occur in the bones, and muscle weakness, resulting in the legs experiencing 
limitations in movement.  This is in line with Purwanti's, (2013) research, which 

explains that people with Diabetes mellitus experience relatively high peripheral 

neuropathy if they do not get good treatment.  
 

Conclusion 
This descriptive study aims to describe the symptoms of sensory neuropathy and 

autonomic neuropathy experienced by patients with type 2 diabetes mellitus.  
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