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ABSTRACT  ARTICLE INFO 

Gorontalo ranks 7th in terms of diabetes mellitus sufferers from 35 

provinces in Indonesia. One area of Gorontalo city that has quite a 

high number of Diabetes Mellitus sufferers is Kabila sub-district with 

a total of 147 people over the last 3 months. 90% of DM sufferers 

who come for examination to the Community Health Center 

experience symptoms of diabetic neuropathy.  Symptoms of 

diabetic neuropathy are a type of nerve damage that people with 

diabetes are prone to and cannot be cured, so patients must be 

taught how to control these symptoms. Therefore, this community 

service activity is expected to increase the knowledge, skills, and 

abilities of diabetes mellitus patients in carrying out ROM exercises 

and foot massages. This community service activity aims to train 

diabetes mellitus patients in carrying out foot care which includes 

ROM exercises and foot massage so that the patient's symptoms of 

diabetic neuropathy can be controlled. Apart from involving 

patients, Health Cadres are also trained as facilitators so that the 

sustainability of this activity in the community can be guaranteed. 

This community service begins with education regarding DM foot 

care, demonstration of ROM and foot massage procedures, and 

evaluation. From the activity, there was a decrease in the 

neuropathy score by 3 scores after the intervention was given, so it 

can be concluded that ROM assistance and foot massage can 

reduce complaints of neuropathy symptoms in patients. 
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INTRODUCTION 

One of the non-communicable diseases that has high morbidity and mortality rates in Indonesia is 

Diabetes Mellitus. Diabetes Mellitus is an increase in blood sugar levels in the body caused by not being able 

to produce insulin in the body or not being able to use insulin effectively and for a long time (chronic) 

(Shauly, Aharonov et al., 2021) . According to  (American Diabetes Association, 2020), Diabetes mellitus is a 

metabolic disease characterized by hyperglycemia due to abnormalities in insulin secretion, insulin action, or 

both (Gupta et al., 2019). 

Globally, the International Diabetes Federation (IDF) estimates that around 537 million people will suffer 

from diabetes mellitus in the world in 2021. Indonesia is in fifth place with 19.5 million people aged 20 to 70 

years suffering from the disease. (International Diabetes Federation, 2021). According to Basic Health 

Research in 2018, the prevalence of diabetes mellitus in Indonesia reached 1.5% (1,017,290 people). 

Gorontalo Province ranks 7th out of 34 provinces with a prevalence of 10,977 people (1.74%) (Riskesdas, 

2018) . 

One of the areas in Gorontalo Province that has a fairly significant number of diabetes mellitus is Bone 

Bolango Regency. According to the 2018 Gorontalo Province Basic Health Research, Bone Bolango 

Regency was ranked 4th with a prevalence of 1,477 people (1.33%) (Riskesdas, 2018). The incidence of 

diabetes mellitus in Bone Bolango Regency in 2022 will reach 9,513 people (39.3%) and is ranked first in 

Gorontalo Province. From the results of initial data collection in the Kabila Health Center working area, it was 

found that the total number of Diabetes Mellitus sufferers in 2022 would be 147 people (Gorontalo, 2019) .  

Prolonged hyperglycemia in DM patients can cause several chronic complications. One chronic 

complication that often occurs is Diabetic Neuropathy (ND), namely peripheral nerve damage which results 

in symptoms of tingling, pain, numbness, or weakness in the feet and hands. 50% of type II DM sufferers 

experience ND (American Diabetes Association, 2020). Diabetic Neuropathy in DM occurs due to high blood 

sugar levels which can cause blood viscosity to increase and result in reduced/slow transport of oxygen and 

nutrients in the lower extremities. A common symptom of diabetic neuropathy is parathesia 

(numbness/numbness) so there is a risk of easily experiencing injury or infection in the feet without the client 

feeling or knowing (Radhika et al., 2020). 

Suffering from Diabetes Mellitus (DM) in the long term can be at risk of developing peripheral 

neuropathy. Treatment of diabetic neuropathy apart from pharmacological (drugs) can also be done non-

pharmacologically, including through good foot care management (Mark, 2008). One of the foot care 

interventions that can be carried out on diabetes patients is Range of Motion (ROM) exercises and foot 

massage or massage therapy. ROM exercises and foot massage therapy are carried out to improve blood 

circulation in the patient's feet so that sugar deposits do not occur and blood which carries oxygen and 

nutrients can flow to the tips of the toes so that all parts of the feet will get an adequate oxygen supply. An 

adequate oxygen supply to the feet will reduce the signs and symptoms of diabetic neuropathy such as 

tingling and numbness (Kohar, 2008). 

 Several studies have proven that giving foot massage can relieve the symptoms of diabetic neuropathy. 

Research from (N. L. P. I. B. Agustini et al., 2020) found a reduced risk of peripheral neuropathy in DM 

patients who were given foot massage therapy.  Research from (Falah et al., n.d.)  found that the application 

of foot massage intervention could reduce the symptoms of diabetic neuropathy in diabetes patient. Apart 

from foot massage, ROM exercises are also effective in reducing symptoms of peripheral neuropathy in DM 

patients. Research from (Surianti et al., 2017) Surianti, Majid dan Puspitha (2017)  found that there was a 

reduction in symptoms of diabetic neuropathy in patients who were given ROM therapy intervention .  

Research from (Putriyani et al., 2020a) found the range of motion therapy to be effective in increasing foot 

sensitivity in patients with peripheral neuropathy (Putriyani et al., 2020b) . The results of initial data collection 

found that one of the symptoms most complained about by diabetes patients who came for treatment to the 

health center was symptoms of diabetic neuropathy which included numbness or reduced ability to feel pain 

or changes in temperature, a feeling of tingling or burning, sharp pain or cramps and muscle weakness. 

These symptoms really interfere with the patient's activities and thus affect the quality of his life, this is the 
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background for carrying out community service activities accompanying ROM exercises and foot massage 

to reduce symptoms of diabetic neuropathy in diabetes mellitus patients.  

 

METHOD 

 

This activity was carried out for two months from July to August 2024. Subjects used in this activity are 

10 health cadres and 20 people with diabetes. Each cadres giving assistant to 2 family member with 

diabetes. Cadres assistant giving in two month with intervention once a week. Before giving assisteant 

cadres were trained about foot care management of diabetic patient.  The community service activity  are 

divided into 3 stages which include cadre education, cadre assistance in carrying out ROM and foot 

massage on diabetes patients through home visit and continued to the evaluation stage. Before and after 

activity, there was measurement of cadres knowledge about foot care and measurement of neuropathy 

score of diabetic patient. The instrument for measuring the degree of diabetic neuropathy uses the 

Neuropathy Deficit Score (NDS)  wich was adapted from  (Kamel et al., 2018). The score range of (3-4) mild, 

(5-6) moderate, and (7-10) severe neuropathic symptoms.  Instrument to measure cadres knowledge was 

adapted from (Anggraini, 2020) which consist of 39 question about diabetic foot care. The Community 

service process can be seen on the flow chart below 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
FIGURE 1. Community Service Activity Process 
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RESULT 

 
Based on the community service  activity, the result  was obtained as seen in the table 1. 

TABLE 1. Cadres' Knowledge about Foot Care 

Neuropathy Deficit Score Score Change  

Before After 

15 34 19 

 

Table 2 . Neuropathy Symptom Score before and after Intervention 

Neuropathy Deficit Score Score Change  

Before After 

8 5 3 

 

From the table 1 , it can be seen that after education given there is an increase in cadfre knowledge 

about diabetic foot care. Educational material delivered to health cadres according to CDC (2023) includes 

daily foot checks, keeping feet clean and dry, selecting and wearing shoes and socks, the correct way to cut 

nails, maintaining foot fitness and signs and symptoms on the feet requires a doctor's examination(Rivani et 

al., 2024). Health cadres need to be given education because they are expected to be able to accompany 

diabetes patients and their families in carrying out foot care. Healtheducation programs for both health 

cadres and DM sufferers so that they can know the appropriate and correct treatment in carrying out 

treatment either for themselves or for others. Counseling is also important in efforts to reduce the number of 

incidents or new cases of DM. In addition, an effective DM training or counseling program for Health Cadres 

aims to ensure control of risk factors to reduce morbidity, disability and mortality rates so that Health Cadres 

are expected to increase awareness and commitment to participating in training  (Rivani et al., 2024). One 

component of knowledge that is lacking is the importance of using moisturizer on the feet and and signs of 

decreased circulation in the legs. So in this activity, counseling is also provided on how to recognize signs of 

decreased circulation in the feet and how to overcome them through range of motion exercises and foot 

massage. The same result also appeared from community service held by (Nurmalisa et al., 2023) that found 

there was an increasing of cadres knowledge after given education about foot care management of diabetic 

patient. Research from (Windani Mambang Sari et al., 2023) found that education for cadres is effective in 

increasing cadres' confidence in providing counseling to diabetes patients. 

From table 2, it was found that there was decreasing of neuropathy symptom score of diabetic patient 

after giving foot massage and range of motion. Research from (Falah et al., 2024) found that range of motion 

exercise carried out regularly by diabetes patients can reduce the symptoms of neuropathy, one of which is 

by increasing foot sensitivity and reducing cramps. Another research from (Falah et al., n.d.) explained that 

foot massage can decrease peripheral neuropathy  of diabetic patient. Research from (Al-Fahham et al., 

2023) and. (N. L. P. I. Agustini et al., 2019) also exposed sifnificant impact of giving foot massage to 

decreasing of neuropathy symptom diabetic patient.  

Giving combination between foot massage and range of motion can increase circulation on extremity of 

diabetic patient, that can reduce neuropathy symptom (Zamaa, 2016) . Massage is done at balance points on 

the feet with the aim of improving blood circulation. Massage therapy is carried out to facilitate blood 

circulation with effects in the feet so that sugar deposits do not occur in the blood and the blood carries 

oxygen and nutrients which will be delivered to all parts until the tips of the toes can flow. So that all parts of 

the foot will receive an adequate supply of oxygen, the tingling and numbness which are signs and 
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symptoms of diabetic neuropathy will decrease or decrease (Zuryati, 2018). Neuropathy is caused by the 

accumulation of sarbitol and fluctose in nerve cells which will cause nerve edema and result in obstruction of 

myoinositol from entering the nerve cells. The decrease and accumulation of sarbitol will cause osmotic 

stress which will damage mitochondria and stimulate protein kinase C (PKC). PKC activity will suppress the 

function of Na-K-ATP-Ase, so that intracellular Na levels are excessive, this will result in obstruction of 

myoinositol from entering nerve cells and result in disrupted signal transduction in the nerves. Beside foot 

massagem range of motion also can being prioritized therapies because it has a function that focuses on 

contraction and relaxation of the calf muscles through muscle and bone movements . Contraction and 

relaxation of the calf muscles is calf pumping which plays an important role in restoring venous return which 

has a positive impact on reducing edema and facilitating diffusion of oxygen and nutrition. Muscle 

contractions have insulin-like properties (insulin like effect) during exercise muscle cells use more glucose 

and other nutrient fuels to carry out contractile activities, the rate of glucose transport into exercising 

muscles increases 10 times even without insulin, and membrane permeability to glucose increases in 

contracting muscles, insulin resistance is reduced, on the other hand, insulin sensitivity increases, this 

results in the accumulation of fluctose in the cells being reduced and myoinositol being able to enter the 

nerve cells (Djamaludin & Yulendasari, 2019).  

Range of motion and foot massage interventions are carried out routinely once a week with assistance 

from cadres. Before and after exercise, neuropathy measurements were taken. The average decrease in 

neuropathy score obtained was from the severe to moderate range. There were no respondents who 

experienced a decline to a mild degree, possibly due to the low frequency of intervention and the average 

number of the sufferer already have long duration of diabetes. 

CONCLUSION 

 
From the community services  results, it can be concluded that the assistance of cadres in giving range 

of motion and foot massage can reduce neuropathy symptom of the diabetic patient. 

 SUGGESTION 

From this activity, it is hoped that primary health service providers (Puskesmas) are able to ensure the 

continuity of the implementation in the community by empowering health workers and health cadres, so   

that   the  non-communicable  disease  control   program   mainly   diabetes disease in   the community can 

run well. Beside that the frequency of intervention must be increase for better result.  Bearing in mind that 

this assistance is only carried out once due to the cadres' limited time in carrying out home visits 
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FIGURE 2. Demonstration  Range of Motion Exercise 

 

 

 

 

 

 

FIGURE 3. Demonstration  of Foot Massage 

 

 

 

 

 

 

Figure 4. Cadre Assistant on Diabetic Patient 

 


