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Abstract

Aim: A decision tree algorithm and Support vector machine were employed in machine learning algorithms for the
prediction of diabetes among pregnant women to achieve accuracy, sensitivity, and precision. Materials and Methods: To
test the technique’s utility, researchers used open data sets such as the Pima Indian dataset from the UCI website to look at
diabetes in pregnant women. This study has two groups, each with a sample size of 40: Decision tree (N=40) and Support
vector machine learning (N=40). The sample size was calculated using a pre-test power of 80%, a threshold of 0.05, and a
confidence interval of 95%. Results: Algorithm performance is measured by its accuracy, sensitivity, and precision. The
accuracy rate of the Decision tree is 65%, whereas the accuracy rate of the Support vector machine is 67%. The decision tree
has a sensitivity rate of 54%, whereas the support vector machine sensitivity rate of 67%. The decision has a precision rate of
75%, whereas the support vector machine has a precision rate of 63%. The accuracy rate differs by a considerable amount
p=0.366 with p>0.05. Conclusion: The Support vector machine method predicts superior classifications in identifying the
accuracy, sensitivity, and precision for accessing the rate for diabetes prediction among pregnant women when compared to
the Innovative Decision Tree algorithm.
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INTRODUCTION

Diabetes disease is a disorder that occurs when there is a significant increase in blood glucose, often
known as blood sugar, according to diabetes medical history. Unhealthy eating habits raise blood glucose levels
and influence diabetes. Insulin is a pancreatic hormone that permits glucose from meals to enter cells and be
used for energy. It is also referred to as “borderline diabetes” or “a touch of sugar”(Kanmani and Murugan
2020). Diabetic Mellitus (DM) has become a highly serious illness in developing nations like India, given the
current situation. This is a non-communicable disease (NCD) that affects a large number of people. According
to 2017 data, around 425 million people have diabetes. Diabetes claims the lives of around 2-5 million people
each year. It is estimated that by 2040, the population would have risen to 629 million (Mujumdar and Vaidehi
2019). High blood sugar affects several areas of the human body, including blood vessels and nerves, as well as
causing symptoms such as increased thirst, appetite, and weight loss. Diabetes patients often require ongoing
therapy or face a slew of life-threatening consequences (Brisimi et al. 2019). Diabetes is diagnosed when the 2-
hour post-load plasma glucose level is at least 200 mg/dL, and different research on diabetes detection
emphasises the need of recognising diabetes early. Application of prediction of Breast cancer in study as a
result, medical research is becoming increasingly interested in the prediction and prevention of diabetes mellitus
(Bindiya 2020).

In recent years, a number of machine learning methods for diabetes prediction have been created. There
were 540 results on Google Scholar, and 23 research publications were available on ScienceDirect. Important
decisions and predictions may be made using analytics on healthcare data. In this paper, we use machine
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learning methods in a Hadoop-Map Reduce environment to forecast the forms of diabetes that are common,
their complications, and the therapy that may be given as a result (Kalyankar, Poojara, and Dharwadkar 2017).
To identify valuable patterns within datasets, machine learning methods are utilized. A categorization issue is
always present in a medical diagnosis (Verma and Mishra 2017). In the medical and healthcare fields,
classification is one of the most commonly utilized data mining and machine learning techniques. In the medical
and healthcare fields, the earning approach is used (R and Manimaran 2017). There is a large repository of
diverse algorithms and approaches used in data mining and machine learning, especially for supervised machine
learning techniques (Kour et al. 2021). As a result, choosing the best algorithm or approaches to implement DD
detection and early diagnostic systems has been a problem for researchers (Hasan and Al MehediHasan 2020).
Our team has extensive knowledge and research experience that has translate into high quality
publications(Bhansali et al. 2021; Jayanth et al. 2021; Sudhakar, Ravel, and Perumal 2021; Sathiyamoorthi et al.
2021; Deepanraj et al. 2021; Raju et al. 2021; Arun Prakash et al. 2020; Kamath et al. 2020; Shanmugam et al.
2021; Rajasekaran et al. 2020; Adhinarayanan et al. 2020; Rajesh et al. 2020; Aurtherson et al. 2021)

The major problem that motivated me to do this research on improving the accuracy of machine
learning and diabetes prediction in pregnant women in the early stages is inefficient early diabetes diagnosis and
human errors in existing diabetes detection approaches. The main flaw in the present research is that diabetes
prediction algorithms are often incorrect. Because the authors are experts in machine learning algorithms and
deep learning technologies, they compared machine learning algorithms(“An Efficient Approach for Weblog
Analysis Using Machine Learning Techniques” 2020; Goyal and Rathore 2020; Chan and Chin 2016) The main
objective is to test and evaluate diabetic deduction methods using cutting-edge machine learning techniques like
the Decision Tree and Logistic Regression algorithms.

MATERIALS AND METHODS

The study was carried out at the University simulation lab, Saveetha School of Engineering, Saveetha
Institute of Medical and Technical Sciences, Chennai. In this paper, the sample size was determined using
clinical.com, using an alpha error-threshold of 0.05, enrollment ratio of 0:1, 95 percent confidence interval, and
power of 80 percent, based on earlier study findings (Hasan and Al MehediHasan 2020). A Decision Tree
algorithm in Group 1 (N=20) and Support Vector Machine (N=20) were in Group 2. This research includes a
total of 40 samples.

The Kaggle website provided the data samples utilized in this investigation. To acquire the absolute
data necessary, the data set is subjected to data reduction procedures. To execute the classification learning
technique, the data should be fed into Matlab 2021a. To train input data should be loaded into categorization
learning systems. The improved data is trained twice, once for the Decision Tree with validation ranging from 5
to 24, and once for the Support Vector Machine with validation ranging from 5 to 24. After data validation of an
algorithm, acquire the confusion matrix for each validation, which includes the TP (true positive), TN (true
negative), FP (false positive), FN (false negative). These variables are used to calculate accuracy, sensitivity,
and precision.

Preprocessing is an important task that should not be ignored because the model’s predictions are
largely based on data quality. Many MATLAB filters enable preprocessing, and the most suited techniques are
chosen for the original dataset’s optimization. Each characteristic’s medical consequences are first examined in
relation to diabetes mellitus (DM). Because the attribute “number of pregnancies” was discovered to have a
significant impact on the DM, it was changed to a nominal value of O for nonpregnant and 1 for pregnant. As a
result, data complexity was reduced to an absolute minimum. Erroneous and missing values in the dataset are
discovered and removed, which are a key cause of many non-correct results in most trials. The number for
diastolic blood pressure and body mass index, for example, cannot be zero, and if it is in dataset 63, it means the
real value is missing.

STATISTICAL ANALYSIS

IBN SPSS 26.0.1 is the statistical software package that was used in this study. The mean, standard
deviation, and standard error mean statistical significance between the groups were determined using the
independent sample T-Test, and then a comparison of the two groups using SPSS software yielded accurate
values for the two different algorithms that will be used with the highest level of accuracy 83.54 percent, mean
value 0.8354, and standard deviation value 0.03235. The image size is an independent variable, while the image
size is an independent variable, while the image accuracy is a dependent variable ((Hasan and Al MehediHasan
2020)).
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RESULTS

Table 2 shows how to predict diabetes in pregnant women using Decision Tree and Support Vector
Machine methods. When comparing the accuracy, sensitivity, and precision of the Decision Tree with the
Support Vector Machine, the Support Vector Machine approach outperforms the Decision Tree. Table 2 shows
the accuracy of the Support Vector Machine and Decision Tree methods. A Support Vector Machine has higher
accuracy, sensitivity, and precision rate than a Decision Tree as shown in Table 1a and Table 1b. Decision Tree
findings have 72.35 percent accuracy, 73.27 percent sensitivity, and 75.97 percent precision rate, while Support
Vector Machine results have a 77.67 percent accuracy, 76.67 percent sensitivity, and precision of 83.54 percent.
Support Vector Machine has a lower error rate than Decision Tree, as seen in Table 2.

Table 3 shows that using the independent sample T-test, there appears to be a statistically insignificant
difference (P=0.286 for accuracy with p>0.05, P=0.055 for sensitivity with p<0.05, P=0.299 for precision with
p>0.05, in both techniques (P=0.0286 for accuracy, P=0.055 for sensitivity, for precision P= 0.299, P=<0.001).
The Support Vector Machine technique outperformed the Decision Tree in predicting diabetes disease,
according to these data. Figure 1 shows a bar chart depicting the comparison of Decision Tree and Support
Vector Machine mean accuracy, sensitivity, and precision values.

Figures 2a and 2b represent the true positive, true negative, false positive, and false negative values are
utilized to derive the accuracy, sensitivity, and precision values from the confusion matrix of the Decision Tree
and Support Vector Machine.

DISCUSSION

Support Vector Machine performed better than Decision Tree accuracy (72.35 percent), sensitivity
(73.27 percent), and precision (75.97 percent) in this research paper for predicting diabetes among pregnant
women, with accuracy (77.67 percent), sensitivity (76.67 percent), and precision (83.54 percent). Despite the
fact that it is not statistically significant, the significant difference appears to have expanded. Machine learning
techniques are widely used in the early detection of diabetes.

The researchers used Decision tree and SVM algorithms to predict diabetes with the SVM model
having 79% (S.Soliman et al. 2014). The authors have proposed a model based on ensemble methods using
machine learning algorithms, with the objective of assessing the model’s accuracy, precision, and sensitivity
(Saradha and Sujatha 2018). According to the findings, the SVM model had the best accuracy (79.27%),
sensitivity (79.9%), and specificity 80.4% of three algorithms (Nagaraj and Deepalakshmi 2021). SVM and
Gradient Boosted Decision Tree are two of the machine learning techniques used to construct this ensemble
model, which has an 82.33 percent accuracy (Nagaraj and Deepalakshmi 2021). (Abu-Farha, Abubaker, and
Tuomilehto 2021) Related work on SVM, Gradient Boosted Decision Tree are among the machine learning
approaches used to create this ensemble model which produces an accuracy of 82.21%. Clinical prediction
models are evaluated with the use of machine learning and laboratory data, and accuracy, precision, and recall
are 80.0 percent, 81.3 percent, and 84.5% respectively (Naz and Ahuja 2020)

This study is hampered by a lack of data. Higher accuracy, sensitivity, and precision may be achieved
by increasing the sample size. Cleaning and preparing the data for diabetes prediction takes additional time.
Soon, an effective classification method will be created that combines the efficiency of the best-performing
algorithms to improve diabetes prediction accuracy in pregnant women. Better performance may be achieved by
combining a large data set of real-time applications with various machine learning and deep learning
approaches. Overall, the outcomes of the study are extremely promising for the future. In the near future, the
proposed technique, in combination with the suggested Machine learning classification algorithms, may be
beneficial in the prediction or diagnosis of new illnesses. For diabetes prediction analysis, the study work, as
well as a few other Machine learning approaches, might be updated and improved. Metaheuristic algorithms will
be utilized to completely learn the missing data in future studies. The algorithms have been enhanced so that
they can learn how to forecast missing data in the future. With novel swarm-based meta-heuristic characteristics,
learning algorithms like Grey Wolf Optimizer (GWO) and other nature-inspired computer algorithms can aid
research. Furthermore, the study may be broadened to predict diabetes by collecting data from several sites
throughout the world and creating a more accurate and common discriminating framework. To make the
diabetes analysis more automated, the work might be modified and improved.

CONCLUSION

.Journal of Pharmaceutical Negative Results |Volumel3|Speciallssue 42022



https://paperpile.com/c/vxpEbg/Qfed
https://paperpile.com/c/vxpEbg/tQH4
https://paperpile.com/c/vxpEbg/wcsK
https://paperpile.com/c/vxpEbg/wcsK
https://paperpile.com/c/vxpEbg/NdJk
https://paperpile.com/c/vxpEbg/NdJk
https://paperpile.com/c/vxpEbg/upFk

VenkataSai Kumar Pokala,etal.: Analysis and Comparison for Prediction of Diabetic among Pregnant Women using Innovative Decision
Tree algorithm over Support Vector Machine Algorithmwith Improved Accuracy

In this diabetes prediction research, Matlab-based Support Vector Machine (77.67 percent) generated
superior results than Decision Tree (72.35). Furthermore, the algorithm’s performance improved as the amount
of data increased, unlike prior techniques. This model is quite efficient and has a lot of promise for predicting
and assessing diabetes, thus it may be used in hospitals and testing centers.
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TABLES AND FIGURES
Table 1la. Diabetes prediction samples using Decision Tree algorithm

Samples Accuracy Sensitivity Precision
1 0.76 0.76 0.81
2 0.67 0.67 0.7
3 0.7 0.71 0.72
4 0.71 0.72 0.72
5 0.72 0.73 0.7
6 0.76 0.75 0.83
7 0.73 0.7 0.7
8 0.74 0.72 0.83
9 0.75 0.78 0.7
10 0.73 0.73 0.79
11 0.73 0.7 0.77
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12 0.7 0.71 0.72
13 0.75 0.7 0.81
14 0.7 0.70 0.7
15 0.68 0.69 0.73
16 0.71 0.7 0.7
17 0.7 0.72 0.70
18 0.72 0.74 0.72
19 0.73 0.7 0.77
20 0.72 0.75 0.70
21 0.74 0.77 0.74
22 0.76 0.76 0.72

Table 1b. Diabetes prediction samples using Support Vector Machine

Samples Accuracy Sensitivity Precision
1 0.71 0.73 0.79
2 0.76 0.76 0.81
3 0.81 0.77 0.91
4 0.78 0.78 0.83
5 0.8 0.78 0.85
6 0.77 0.76 0.83
7 0.74 0.75 0.77
8 0.75 0.75 0.8
9 0.76 0.76 0.8
10 0.76 0.76 0.8
11 0.78 0.77 0.85
12 0.77 0.76 0.83
13 0.78 0.77 0.85
14 0.77 0.76 0/83
15 0.8 0.77 0.8
16 0.8 0.77 0.8
17 0.77 0.76 0.83
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18 0.76 0.76 0.8
19 0.77 0.77 0.83
20 0.78 0.77 0.85
21 0.78 0.78 0.81
22 0.79 0.76 0.83

Table 2: Comparison of mean accuracy, sensitivity, and precision using Principal Component Analysis and
Support Vector Machine algorithms.

GROUP STATISTICS
PARAMETERS GROUP N MEAN STD. STD. ERROR
DEVIATION MEAN
DECISION 20 0.7235 0.02616 0.00585
TREE
ACCURACY
SUPPORT 20 0.7767 0.02248 0.00503
VECTOR
MACHINE
DECISION 20 0.7327 0.02466 0.00551
TREE
SENSITIVITY
SUPPORT 20 0.7667 0.01721 0.00385
VECTOR
MACHINE
DECISION 20 0.7597 0.03831 0.00857
TREE
PRECISION
SUPPORT 20 0.8354 0.03235 0.00723
VECTOR
MACHINE

Table 3. Independent sample T-test in predicting the accuracy, sensitivity, and precision of Diabetes using the
Decision tree and SVM algorithm. There appears to be an insignificant difference in both methods p>0.05 for
Accuracy and precision

Parameter Equal Levene’s T-test for Equality of Means
Variances Test for
Equality of
Variances
F Sig t df | Significance Mean 95% 95%
(one-Sided | Difference | Confidence | Confidence
Accuracy p) interval interval
Assumed (Lowver) (Upper)
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1.172 | 0.28 | -6.89 | 38 <.001 -.05316 -.06877 -.03754
Not -6.89 | 37.16 <.001 -.05316 -.06878 -.03753
assumed
Assumed | 3.916 | 0.05 | -5.06 | 38 <.001 -.03406 -.04767 -.02045
Sensitivity
Not -5.06 | 33.96 <.001 -.03406 -.04773 -.02039
assumed
Assumed | 1.109 | 0.29 | -6.75 | 38 <.001 -.07577 -.09846 -.05307
Precision
Not -6.75 | 36.96 <.001 -.07577 -.09848 -.05305
assumed
W ACCURACY
100 | W SENSITMTY
M PRECISION
080
g 080
s
040
020
000

DECISION TREE

SUPPORT VECTOR MACHINE

GROUP

Error Bars: 95% CI
Ermor Bars: +- 1 SD

Fig. 1. Bar graph representing the comparison of mean accuracy, sensitivity, and precision of Diabetes
prediction with the Decision tree algorithm and the Support vector machine algorithm. Both the techniques
appear to produce the same variable results with accuracy ranging from72% to 84%. X-axis: Decision tree vs
SVM. Y-axis: mean accuracy, sensitivity, and precision detection + 1 SD.
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Fig. 2a. Confusion matrix for Decision tree algorithm K=5. True Positive is found to be 33% and false positive
is found to be 15%, true negative is found to be 29% and false negative is found to be 13%.

Modal 2

Crinksatic:

Trug Class

Hon-Diatetic

CHabstic M- Dabaedic
Predicted Class

Fig. 2b. Confusion matrix for Support vector machine K=5. True Positive is found to be 40% and false positive
is found to be 8%, true negative is found to be 30% and false negative is found to be 12%.
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