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Diabetes Mellitus has two types of disease, namely Diabetes Type I and Diabetes 

Type II. Research on the grouping of diabetes based on age at RSU Royal Prima 

Medan has not been carried out. For this reason, the researchers made a research 

analysis in grouping diabetes based on age. The aim of this research is to find the 

age group that is susceptible to being diagnosed with Type I or Type II diabetes. 

Researchers took sample data from patients diagnosed with diabetes of 2019 as 

many as 200 data. The method used in grouping the data is Kmeans. The Kmeans 

method has been widely used in various studies for grouping in the medical field. 

The results of the calculation analysis show that a sample of 200 data is Type I 

Diabetes at the age of 43 - 47, 56, 62, 67, 68 while Type II diabetes is at the age 

of 49, 55, 63. It is possible from the results of the study that patients of that age 

are not based on There are not many types though. The conclusion in this study 

is that the grouping of Type I and Type II diabetes based on age is expected to 

assist the hospital in identifying patients quickly so that patients can receive 

health services quickly as well. 
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1. Introduction  

 
Diabetes mellitus is a disease that has high sugar levels in the blood. People with diabetes mellitus are 

usually obtained from an unhealthy lifestyle or it can also be inherited from their parents. Patients with diabetes 

mellitus when exposed to other diseases or exposed to injuries will make it worse. Diabetes mellitus has 2 

(two) types, namely dry type diabetes and wet type diabetes. Both are categories that must be treated seriously 

so that healing can be achieved. 

Diabetes has 2 (two) types, namely type I and type II, both of which are types that must be analyzed 

further for serious treatment so that it does not spread to other diseases. These types require an analysis of how 

spread out over how old the patient is, whether those under the age of 20 who have diabetes always fall into 

the Type II category or vice versa. For this reason, research is needed on the age-susceptibility of grouping 

diabetes by age into Type I or Type II categories. The expected benefit is that the hospital can quickly and 

accurately categorize Type I or Type II in patients with Diabetes Mellitus so that the supply of drugs can be 

properly coordinated. 

According to the definition of the National Institute of Diabetes and Digestive and Kidney Diseases 

Health Information Center, diabetes is a disease that occurs when the sugar content in the blood is too high. 

Over time, high blood sugar levels can cause health problems. Among them are heart disease, nerve damage, 

vision, and kidney disease [1]. K-Means is one of the methods in the clustering category. Kmeans utilizes a 

number of variables in grouping, using different algorithms for each feature and concept [2]. One algorithm will 

reflect other features in different algorithms [3]. K-Means is an algorithm that requires k input parameters and 

divides a set of n objects into clusters so that the level of similarity between members in one cluster is high 
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while the level of similarity with members in other clusters is very low [4]. The resemblance of members to the 

cluster is measured by the proximity of the object to the mean value in the cluster or referred to as the cluster 

centroid [5]. 

 

2. Method 

 

In this study, the research method uses the waterfall diagram technique. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. Research Method 

Each stage will be explained as follows: 

a. Problem Analysis Phase 

The problem analysis stage is the process of identifying the problems that occur so that an idea can be 

concluded to be solved. In this study, the analysis of the problem is the grouping of Type I or Type diabetes 

based on age. The data obtained will be adapted in the form of technology and interview techniques to obtain 

data on diabetic patients at the Royal Prima Hospital in Medan. Then it is determined that the point of the 

problem of diabetes which has two types will be grouped based on age using the Kmeans method. 

b. Design Stage 

In System Design here, namely the design of the solution to the problem. For this reason, the researchers 

used the Kmeans data mining method in classifying Type I and Type II diabetes based on age. Kmeans is quite 

often used in research for grouping in the medical field. 

c. Method Analysis Phase 

Kmeans method manages data in the form of age, patient name, rm number, date of admission, type of 

disease, gender which will be processed to generate momentum for grouping diabetes. Diabetes which has two 

types, namely type I diabetes and type II diabetes, is grouped based on age. Then it will show what age is the 

dominant type I or type II diabetes sufferer. 

d. Testing Stage 

In the first test stage, the researcher carried out without the participation of other parties. Testing is done 

by comparing to other studies with almost the same case. Where its function is to ensure the use of calculations 

is correct. 

e. Report Stage 

The final stage of this research is report generation. The report is prepared in accordance with the 

provisions contained in the writing guidelines. 
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3. Result and Discussion 

 

In this study, the results obtained were in the category of diabetic patients in type I or type II. The data 

obtained is medical record data for patients at Royal Prima Hospital in 2019. The following is medical record 

data for patients with diabetes taken from RSU Royal Prima Dari in 2019. From 200 patient data, researchers 

have summarized by age. Number of patients of the same age and diagnosed with Diabetes Mellitus. 
Table 1. 

Data on RM Patients that have been summarized 

Data 

To- 
Month of RM Patient Year 2019 M to- 

Number Of DM 

1 [X] 

Number Of 

DM II [Y] 

1 47 years old M1 10 8 

2 67 years old M2 12 11 

3 63 years old M3 10 5 

4 35 years old    M4 5 0 

5 43 years old M5 15 13 

6 56 years old M6 18 15 

7 49 years old M7 13 19 

8 68 years old M8 10 15 

9 62 years old M9 2 8 

10 55 years old M10 4 7 

The next process is to find the distance of each object to each centroid using the correlation formula 

between two objects, namely Euclidean Distance. Mn= (x,y) 

M1 = (10,8) 

M2 = (12,11) 

M3 = (10,5) 

M4 = (5,0) 

M5 = (15,13) 

M6 = (18,15) 

M7 = (13,19) 

M8 = (10,15) 

M9 = (2,8) 

M10=(4,7) 

3.1 Creating clusters 

The first step in determining the cluster is to take the centroid point at random. In this case the centroid 

point taken is as follows: 
 X Y 

Centroid 1 10 8 

Centroid 2 18 15 

According to the journal by Johan Oscar Ong [11], the formula for calculating the distance of the data to 

the centroid point is calculated using the Euclidean Distance formula, namely: 

D(i,j) = …………   (1) 

After going through iteration calculations, then grouping each data based on the shortest distance between the 

data (object) and its centroid (central point of the cluster). 
Table 2. 

Initialization Table The results of the calculation of the  

distance of each data for each - each cluster. 

 M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 

C1 1 1 0 0 1 1 0 1 1 0 

C2 0 0 1 1 0 0 1 0 0 1 

Based on table 2 above, it can be seen that the results of the cluster in iteration 2 and the cluster in iteration 

2 are the same. So the process stops here. The process will continue if the cluster members C1 and C2 in 
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iteration 1 and iteration 2 are different. The results of the cluster in the second iteration can be seen in the 

following table: 
Table 3. Result 

C1 47 Years Old 

67 Years Old 

43 Years Old 

56 Years Old 

62 Years Old 

68 Years Old 

C2 63 Years Old 

35 Years Old 

49 Years Old 

55 Years Old 

3.2 Discussions 

There have been several studies conducted related to the k-Means method and diabetes, including: Abdi 

Raja's research uses 2 methods, namely K-Means and Fuzzy C-Means, in his research only grouping 

people/patients who suffer from diabetes and non-diabetes, so that the final result found is only information 

about diabetics and those who do not. suffer from diabetes [12]. Meanwhile, Andika Prasatya in his research 

also uses 2 methods, namely the combination of the K-Means method with C4.5. K-Means and was used only 

to predict HbA1c in terms of HbA1c examination [13]. Therefore, from previous research, there was no 

discussion about the type/type of diabetes and there was no discussion about the Age/Age classification of 

diabetics based on the type or type of diabetes, allowing the author to conduct this research so that it can be 

useful information. for the world of health and education. 

This study uses data derived from medical record reports at RSU Royal Prima in 2019. The parameters 

used are the age of patients in the adult and elderly categories every month from January to December who 

suffer from diabetes. The cluster process is carried out to determine the type of diabetes, which has 2 (two) 

types, namely type I and type II. From the previous results, the next discussion is the results found in the form 

of clustering as follows: 

a. The hierarchical cluster process using the K-means method is able to show the relationship between each 

patient. 

b. The results of the cluster_K-means analysis of 10 types of patients based on age/age classification which 

can be grouped into two cluster_k-means, namely: 

1) Cluster_k-means1, is a group of patients with Type I DM, which is more than half the number of 

patients. 

2) Cluster_k-means2, is a group of DM Type I I . patients 

From the lack of a running system, this study applied data mining analysis using Clusstring using the K-

Means algorithm. So that it is easy to determine and classify diabetic patients with the provisions of Type I 

DM and Type II DM. 

 

4. Conclusion 

 

Based on the description of the explanation and discussion of the overall material in the previous chapters, 

the following conclusions can be drawn: 

a. The system for classifying Type I and Type II diabetes based on age range can help Royal Prima 

Hospital in analyzing patients quickly and accurately in identifying diabetes. 

b. The results of the cluster_K-means analysis of 200 patients based on age/age classification which can 

be grouped into two cluster_k-means, namely Cluster_k-means1, is a group of Type I DM patients, 

which is more than half the number of patients. Cluster_k-means2, is a group of DM Type II. Patients. 

The author provides several suggestions that are expected to improve the performance of the proposed 

system as consideration for Royal Prima Hospital, including: 

a. It is hoped that further research in Diabetes Mellitus or other diseases with the Kmeans method will add 

to the analysis of scientific data in the field of medicine for hospitals. 

b. According to the author, the system that the author proposes does not yet have complete features. 

Therefore, it is necessary to add additional features such as features for transactions in the calculation 

method. 
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