
 

 

 

© 2024 IJSRET 
3135 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 10, Issue 6, Nov-Dec-2024, ISSN (Online): 2395-566X 

 

Novel Prediction of Diabetes Disease by Comparing K-

Means with Logistic Regression with Improved Accuracy 
R.Vinoth, Associate Professor Dr.S.R.Raja 

 Master of Computer Applications 

Centre for Open and Digital Education, HITS, Chennai, Tamil Nadu 

 
Abstract- Aim: This study aims to evaluate the effectiveness of the K-Means algorithm in comparison to Logistic Regression 

(LR) for analyzing a diabetes dataset. Diabetes is a critical and potentially fatal condition, and as it remains incurable, its 

prevention and management are vital public health concerns. Materials and Methods: For this research, a substantial dataset 

was sourced from the Kaggle Dataset - Diabetes Disease Analysis and Prediction, encompassing 13 clinical features pertinent to 

diabetes. The sample consisted of 10 instances, with additional control variables incorporated to account for possible 

confounding factors and enhance the accuracy of the findings. Both K-Means and Logistic Regression algorithms were 

employed for predictive analysis. Discussions: Two distinct analyses were conducted to assess the performance of the K-Means 

algorithm against the proposed LR algorithm. The outcomes indicated that the enhanced LR method yielded superior results. 

Result: The mean accuracy for the LR algorithm was recorded at 76.8%, while K-Means clustering achieved a mean accuracy 

of 46.2%, demonstrating that LR outperformed K-Means. The results suggest that machine learning techniques can effectively 

predict diabetes. The p-value obtained in this study was 0.001, which is less than the threshold of p=0.05, underscoring the 

importance of utilizing LR for diabetes prediction. Conclusion: The findings reveal that the extended LR algorithm achieved 

greater accuracy compared to the K-Means algorithm. Nonetheless, it is noted that Logistic Regression would benefit from a 

larger sample size to enhance the precision of the results.  

 

Index Terms- Machine Learning, Diabetes, K-Means, Logistic Regression, Clustering, Accuracy, High Risk. 

 
 

I. INTRODUCTION 

 
In recent years, numerous studies have indicated that 

genetic testing can effectively identify individuals at high risk 

for developing diabetes, enabling the provision of tailored 

counseling and education. However, many of these studies 

were limited by small sample sizes and failed to consider 

confounding variables that could have affected the outcomes. 

Machine learning algorithms have become increasingly 

popular for predicting diabetes, yielding favorable results. 

This research has enhanced the accuracy of high-risk diabetes 

predictions (Sim et al. 2023), leading to improved disease 

management and patient outcomes. The significance of this 

research lies in its potential to advance diabetes prediction and 

the development of machine learning algorithms (Y. Zhang, 

Bartels, and Xiao 2022). Personalized healthcare is essential 

for patient treatment, and cost-effective healthcare solutions 

are necessary. This study explores the applications that have 

been utilized and improved for the early identification of high-

risk diabetes. Patients are encouraged to monitor their diabetes 

treatment, utilizing early detection applications (Zou et al. 

2022; Edoh, Pawar, and Mohammad 2018). Consequently, 

treatment is tailored to individual patients. In the context of 

disease prediction, population health management is 

enhanced, resulting in better patient outcomes and improved 

treatment options. This research employed two algorithmic 

approaches: K-Means and Logistic Regression (Zou et al. 

2022; Edoh, Pawar, and Mohammad 2018; L. Zhang and Liu 

2022). Among these, K-Means is an established method, and 

its accuracy was compared to that of an improved Logistic 

Regression algorithm, which demonstrated superior accuracy 

over the K-Means clustering approach. The objective of this 

study is to fill existing research gaps by enhancing the 

accuracy of the same dataset using an improved Logistic 

Regression model, thereby contributing to the accuracy and 

practical application of high-risk predictive models for 

diabetes (Miller and Shaw 2006). The research commenced 

with a thorough search of pertinent articles across reputable 

academic databases, including Google Scholar, PubMed, and 

ScienceDirect. Numerous research articles have been 

published regarding Machine Learning techniques applied to 

high-risk diabetes. Over the last five years, there have been 

18,300 articles identified on Google Scholar, 462 on PubMed, 

and 95 on IEEE Xplore. Diabetes is a chronic metabolic 

condition affecting millions globally and is a significant 

contributor to morbidity and mortality (Ajabnoor et al. 2023). 
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Timely identification and management of individuals at risk 

for diabetes are essential for preventing or delaying its onset 

and mitigating associated complications (Nabrdalik et al. 

2023). Machine learning methods, including K-Means and 

Logistic Regression, have demonstrated potential in predicting 

diabetes (Ashok Kumar 2022). A thorough review and 

analysis of the literature is necessary to extract key findings, 

methodologies, and limitations from each study. The literature 

review should be organized by summarizing the main findings 

in a clear and structured format, utilizing headings and 

subheadings to categorize studies based on their 

methodologies or research questions (Fu et al. 2022). 

Nonetheless, prior research has encountered limitations 

related to dataset diversity, model transparency, and practical 

applicability (Damjanovska et al. 2022). Consequently, this 

study aims to evaluate the predictive accuracy of the K-Means 

clustering algorithm in comparison to an enhanced Logistic 

Regression model for identifying individuals at risk of 

diabetes, utilizing a large and diverse dataset (Zou et al. 

2022). Additionally, the study will prioritize the development 

of a transparent and interpretable model suitable for clinical 

application to aid in diabetes prevention and management 

(Oliveira et al. 2023). The findings from this research could 

significantly influence strategies for diabetes prevention and 

management, ultimately alleviating the burden of this disease 

(Smokovski 2020). 

 

II MATERIALS AND METHODS 
 

Numerous research articles have been published regarding 

Machine Learning techniques applied to high-risk diabetes. 

Over the last five years, there have been 18,300 articles 

identified on Google Scholar, 462 on PubMed, and 95 on 

IEEE Xplore. Diabetes is a chronic metabolic condition 

affecting millions globally and is a significant contributor to 

morbidity and mortality (Ajabnoor et al. 2023). Timely 

identification and management of individuals at risk for 

diabetes are essential for preventing or delaying its onset and 

mitigating associated complications (Nabrdalik et al. 2023). 

Machine learning methods, including K-Means and Logistic 

Regression, have demonstrated potential in predicting diabetes 

(Ashok Kumar 2022). A thorough review and analysis of the 

literature is necessary to extract key findings, methodologies, 

and limitations from each study. The literature review should 

be organized by summarizing the main findings in a clear and 

structured format, utilizing headings and subheadings to 

categorize studies based on their methodologies or research 

questions (Fu et al. 2022). Nonetheless, prior research has 

encountered limitations related to dataset diversity, model 

transparency, and practical applicability (Damjanovska et al. 

2022). Consequently, this study aims to evaluate the 

predictive accuracy of the K-Means clustering algorithm in 

comparison to an enhanced Logistic Regression model for 

identifying individuals at risk of diabetes, utilizing a large and 

diverse dataset (Zou et al. 2022). Additionally, the study will 

prioritize the development of a transparent and interpretable 

model suitable for clinical application to aid in diabetes 

prevention and management (Oliveira et al. 2023). The 

findings from this research could significantly influence 

strategies for diabetes prevention and management, ultimately 

alleviating the burden of this disease (Smokovski 2020). 

 

The testing was performed on the Google Colab platform, a 

cloud-based environment designed for the development and 

evaluation of machine learning models (Kumar 2021). This 

platform supports widely-used programming languages like 

Python and offers access to advanced computing resources 

(McFarlane and Bakris 2012). The testing process involved 

creating and training a machine learning model utilizing data 

gathered from participants in both groups. A supervised 

learning methodology was employed, with input data 

comprising various demographic and clinical variables, 

including age, gender, body mass index, blood glucose levels, 

and other pertinent factors (Zou et al. 2022; Wang et al. 2021). 

The model's output variable indicated the presence or absence 

of diabetes in each participant. Data collection was conducted 

through multiple channels, such as medical records, physical 

assessments, and laboratory tests (Tarasewicz et al. 2023). 

Participants underwent a thorough health evaluation, which 

included an examination of their medical history, physical 

assessments, and laboratory tests to ascertain their diabetes 

status (C-Home Heuck et al. 2003). The data was gathered in 

a secure and confidential manner and subsequently stored in a 

database for further analysis (Zou et al. 2022). 

 

Figure1. Flow chart depicting the methodology adopted in the 

study 

 

Pseudo Code 
Group 1(K-Mean) 

 Import libraries: pandas, sklearn.cluster.KMeans, 

sklearn.preprocessing, sklearn.metrics.accuracy_score. 
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 Load diabetes dataset using pd.read_csv() and store in 

'diabetes_data' variable. 

 Remove the 'Outcome' column from the dataset and 

assign remaining columns to 'X'. Assign the 'Outcome' 

column to 'y_true'. 

 Scale the features in 'X' using Min-Max scaler by creating 

an object of MinMaxScaler() and using its fit_transform() 

method. Store the result in the 'X_scaled' variable. 

 Create an empty list called 'accuracy_list' to store the 

accuracy scores. 

 Iterate through the range of 10 to execute k-means 

clustering. In each iteration, instantiate a KMeans() object 

with n_clusters set to 2 and random_state assigned to i. 

Train the model using the scaled features by applying the 

fit() method. Use the labels_ attribute to predict the labels 

and store them in the 'y_pred' variable. Calculate the 

accuracy score with the accuracy_score() function, 

comparing the true labels 'y_true' with the predicted 

labels 'y_pred'. Convert the accuracy score to a 

percentage by multiplying it by 100 and add it to the 

'accuracy_list'. 7. Display the accuracy scores by using 

the print() function along with the string 'Accuracy 

scores:' and the 'accuracy_list' variable. Group 2 (Logistic 

Regression) 1. Import the required libraries: pandas, 

LogisticRegression, preprocessing, train_test_split, and 

accuracy_score. 2. Load the diabetes dataset into the 

variable diabetes_data using the read_csv method from 

the pandas library. 3. Separate the dataset into features 

and labels, where X includes all columns except for the 

'Outcome' column, and y consists solely of the 'Outcome' 

column. 4. Normalize the feature data using the Min-Max 

scaler from the preprocessing library, storing the result in 

the X_scaled variable. 5. Create an empty list to hold the 

accuracy scores. 6. For i in the range of 10, perform the 

following steps: a. Utilize the train_test_split function 

from the sklearn library to generate training and testing 

sets, specifying a test size of 0.1 and using random state 

"i." b. Instantiate a logistic regression object with 

random_state set to i, and apply the fit method to train the 

model. c. Use the predict method to forecast the labels for 

the testing data, and compute the accuracy score with the 

accuracy_score method from the sklearn library. d. Add 

the accuracy score to the accuracy_list. 7. Output the list 

of accuracy scores. 

 Loop through range(10) to perform k-means clustering. In 

each iteration, create an object of KMeans() with 

n_clusters=2 and random_state=i. Train the model using 

the scaled features by employing the fit() method. Predict 

the labels using labels_ attribute and store them in the 

'y_pred' variable. Compute the accuracy score using 

accuracy_score() function with true labels 'y_true' and 

predicted labels 'y_pred'. Multiply the accuracy score 

with 100 to convert it to percentage and append it to 

'accuracy_list'. 

 Print the list of accuracy scores using print() function 

with 'Accuracy scores:' string and 'accuracy_list' variable. 

 

Group 2(Logistic Regression) 

 Import necessary libraries: pandas, LogisticRegression, 

preprocessing, train_test_split, accuracy_score 

 Load the diabetes dataset using the read_csv method from 

pandas library and store it in the diabetes_data variable. 

 Split the dataset into features and labels, where X 

contains all columns except the 'Outcome' column, and y 

contains only the 'Outcome' column. 

 Scale the feature data using Min-Max scaler from the 

preprocessing library, and store it in the X_scaled 

variable. 

 Initialize an empty list to store the accuracy scores. 

 For i in range 10, repeat the following steps: 

 Apply the train_test_split function from the sklearn 

library to create training and testing sets, with a testing 

size of 0.1 and using the random state "i.". 

 Create a logistic regression object with random_state=i, 

and use fit method to place the data. 

 Predict the labels for the testing data using predict 

method, and calculate the accuracy score using 

accuracy_score method from sklearn library. 

 Append the accuracy score to the accuracy_list. 

 Print the list of accuracy scores. 

 Statistical Analysis The analysis of diabetes disease 

prediction was conducted using Logistic Regression and 

K-Means clustering techniques. SPSS software version 

29 was utilized to perform t-tests, enabling a comparison 

of the algorithms based on accuracy, mean values, 

standard deviation, and standard error. A t-test was 

executed at a 95% confidence interval to determine if 

there were significant differences between the algorithms. 

III. RESULTS Table 1 presents the classification accuracy 

for both K-Means clustering and Logistic Regression 

algorithms in predicting diabetes. The accuracy of K-

Means is notably lower than that of Logistic Regression, 

recording only 47.52% compared to 84.41% for Logistic 

Regression. Table 2 details the independent samples 

comparison conducted to assess the performance of K-

Means against the Logistic Regression algorithm for 

diabetes prediction. The mean accuracy for K-Means was 

found to be 46.2%, while the Logistic Regression 

algorithm achieved a mean accuracy of 76.8%. The 

standard deviation for K-Means was 17.04113, whereas 

the Logistic Regression algorithm had a standard 

deviation of 4.56557. 
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Table 1. Classification Accuracy for K-Mean and Logistic 

Regression 

 
 

Statistical Analysis The investigation into diabetes disease 

prediction employed Logistic Regression and K-Means 

clustering methodologies. The analysis was carried out using 

SPSS software version 29, which facilitated the execution of 

t-tests to compare the algorithms based on metrics such as 

accuracy, mean values, standard deviation, and standard error. 

A t-test was performed at a 95% confidence interval to 

ascertain whether significant differences existed between the 

algorithms.  

 

III. RESULTS 
 

Table 1 illustrates the classification accuracy of both K-Means 

clustering and Logistic Regression algorithms in the context 

of diabetes prediction. The accuracy of K-Means is 

significantly lower than that of Logistic Regression, achieving 

only 47.52% in contrast to 84.41% for Logistic Regression. 

. 

 
 

Table 2 provides a detailed comparison of independent 

samples to evaluate the performance of K-Means relative to 

the Logistic Regression algorithm for diabetes prediction. The 

mean accuracy for K-Means was determined to be 46.2%, 

while the Logistic Regression algorithm attained a mean 

accuracy of 76.8%. The standard deviation for K-Means was 

recorded at 17.04113, in comparison to a standard deviation of 

4.56557 for the Logistic Regression algorithm 

 

Table 3 illustrates the results of an independent samples 

comparison aimed at evaluating the efficacy of the K-Means 

algorithm in relation to a Logistic Regression model for 

predicting diabetes.  

 

This analysis was conducted with a 95% confidence interval 

and a significance threshold of p>0.05. The findings indicated 

a statistically significant difference between the two 

methodologies, with a confidence interval of less than .001. 

Table 3. Statistical independent sample test comparing K-

Means and Logistic Regression with a 95% confidence 

interval. The results demonstrate a statistically significant 

difference between the K-Means and Logistic 

 

Regression, with p=0.001 (p<0.05).

 
 

Figure 2 presents a comparison of mean accuracy, 

demonstrating that the Logistic Regression algorithm 

surpassed the KMeans algorithm, achieving a mean accuracy 

of 76.80% in contrast to 46.20%.  

 

Additionally, the standard deviation associated with the 

Logistic Regression algorithm was observed to be lower than 

that of the KMeans algorithm.  

 

The results are illustrated in a graph where the X-axis 

represents the algorithms and the Y-axis indicates the mean 

accuracy. The error bars are represented as ± 2 standard 

deviations, corresponding to a 95% confidence interval. 
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Figure 2. Comparison of mean accuracy 

 

IV. DISCUSSION 
 

The findings of this study demonstrate that Logistic 

Regression significantly surpassed K-Means in the prediction 

of diabetes, achieving a mean accuracy of 76.8% compared to 

K-Means' 46.2%. This suggests that advanced Logistic 

Regression methods may provide a more effective means of 

predicting diabetes than unsupervised learning methods like 

K-Means. One explanation for this disparity in accuracy is 

that Logistic Regression, as a supervised learning method, 

utilizes labeled data to enhance its predictive capabilities. In 

contrast, K-Means operates as an unsupervised learning 

technique, clustering data points based solely on their 

similarities without the benefit of labeled data for prediction. 

These results carry significant implications for the creation of 

predictive models for diabetes. There is potential to further 

enhance Logistic Regression by integrating additional features 

or methodologies to boost accuracy. Techniques such as 

recursive feature elimination or principal component analysis 

can be employed to pinpoint the most critical predictors of 

diabetes. Furthermore, regularization methods like Lasso or 

Ridge Regression can help mitigate overfitting and enhance 

the model's generalizability. It is essential to recognize that 

while Logistic Regression demonstrated superior performance 

over K-Means in this analysis, both methodologies possess 

unique advantages and limitations. Their effectiveness may 

vary based on the specific dataset and research objectives. K-

Means can be beneficial for uncovering patterns and 

similarities within data, whereas Logistic Regression may be 

more adept at predicting outcomes based on a defined set of 

input features. 

 

The accuracy score of K-Means is markedly inferior to that of 

Logistic Regression, achieving only 47.52% compared to 

Logistic Regression's 84.41%. This disparity highlights the 

superior predictive capability of Logistic Regression in 

diagnosing diabetes. Additionally, the f1_score for Logistic 

Regression surpasses that of K-Means, signifying a more 

favorable balance between precision and recall. K-Means 

records a recall score of merely 55%, whereas Logistic 

Regression achieves a recall score of 69%, demonstrating its 

enhanced ability to correctly identify true positive cases. 

Although K-Means exhibits a higher precision score of 84% 

in comparison to Logistic Regression's 82%, precision alone 

does not adequately assess the performance of a predictive 

model, as it may be affected by the prevalence of false 

positives. The findings presented in Table 1 indicate that 

Logistic Regression is a more effective algorithm than K-

Means for diabetes prediction, as it consistently achieves 

superior accuracy, f1_score, and recall metrics. In summary, 

the outcomes of this study indicate that enhanced Logistic 

Regression is a more proficient method than K-Means for 

predicting diabetes, with notable improvements in accuracy. 

Future investigations should consider the implementation of 

additional feature selection and regularization techniques to 

further enhance the accuracy and generalizability of Logistic 

Regression models in diabetes prediction. Moreover, 

exploring other machine learning methodologies may yield 

further advancements in predictive accuracy for diabetes. 

 

V. CONCLUSION 
 

The evaluation of K-Means in conjunction with an improved 

Logistic Regression model for predicting diabetes 

demonstrated a notable enhancement in accuracy. The 

enhanced Logistic Regression achieved an accuracy rate of 

76.80%, surpassing the K-Means model, which recorded an 

accuracy of 46.20%. Statistical analysis indicated a significant 

disparity between the mean accuracies of the two models, 

with the enhanced Logistic Regression exhibiting a higher 

mean accuracy. Furthermore, the effect size was considerable, 

underscoring the substantial difference between the 

performance of the two models. 
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