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Abstract: Artificial intelligence and expert systems plays a key
role in modern medicine sciences for disease prediction,
surveillance interventions, cost efficiency and better quality of life
etc. With thearrival of new web-based data sourcesand systematic
data collection through surveys and medical reporting, thereisa
need of the hour to develop effective recommendation systems
which can support practitioners in better decision-making
process. Machine Learning Algorithms (MLA) is a powerful tool
which enables computers to learn from data. While many novel
developed MLA constantly evolves, there is need to develop more
systematic, robust algorithm which can interpret with highest
possible accuracy, sensitivity and specificity. The study reviews
previoudy published series on different algorithms their
advantages and limitations which shall help make future
recommendations for researchers and experts seeking to develop
an effective algorithm for predicting the likelihood of various
diseases.

Keywords: Artificial intelligence, expert systems, Machine
Learning Algorithms, disease prediction, future
recommendations.

. INTRODUCTION

The advent of Healthcare Information Systems (HIS)

plays an imperative role in the field of medical sciences and
technology as it assists medical practitioners in development
of accurate methods of disease prediction, high-risk
assessment and sustainable health monitoring [1,2].
Healthcare information systems integrate IT with healthcare
to meet the growing demands of quality and efficacy in
healthcare systems across the globe [3].

Artificial Intelligence and deep learning techniques are
currently trending and several studies exclusively focus on
analyzing its support towards modern medical decision
models [3,4]. With the arrival of new web-based data sources
and systematic data collection through surveys and medical
reporting, there is a need of the hour to develop effective
recommendation systems which can support practitioners in
the better decision-making process [5].
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Application of these computer-aided systems is
advantageous due to its computational speed, accuracy,
specificity and sensitivity when compared to traditional
statistical modeling.

Machine Learning Algorithms (MLA) is a powerful tool
which enables computers to learn from data [6]. Over past
decade, a number of machine learning classifiers have been
developed whichisbroadly classified into the white and black
box. While, white box MLA is simple and transparent which
includes simple decision tree, black box models which
are also known as deep learning models are often difficult to
interpret their inner working [7]. Neura Networks are
paradigmatic examples of deep learning algorithms [8] which

aso includes Random Forest model, the Support Vector
Machine (SVM) models etc. Along with machine learning
agorithms, data mining techniques and statistical analysis
provide major support to expertsin prediction of disease[9].

Medical data in the form of electronic health records,
sensors and monitors analyzed using traditional machine
learning algorithms like logistic regression and regression
analysis proves to be effective in disease prediction using
structured clinical or hospital data. These algorithms were
supervised and trained to classify characteristics based on
past experiences [10]. However, these models fail to show
high levels of accuracy and specificity when applied to big
dataor data streams especially from wirel ess sensor networks.
With the development of new computational tools such as big
data analytics technology, modern machine learning
algorithms use unsupervised machine learning approach to
select features or attributes automatically from larger datasets
to improve the accuracy [11]. Since there is a growing
demand for disease prediction in the field of medicine aswell
as need to develop more powerful analytic tools, efforts are
needed to develop anovel algorithm for more evidence-based
quality on accurate disease prediction. Therefore, this review
present algorithms used for different disease prediction from
previous studies and make future recommendations for
researchers and experts seeking to develop an effective
algorithm for predicting the likelihood of various diseases. In
this review article aimed to understand application of
different machine learning algorithm in prediction of a
particular disease. Also, this article focused on identification
of advantages and limitations of the proposed. The
methodology used for this study is a review methodology
where several journal and peer-reviewed articles were
reviewed with regards to machine learning algorithm for
medical applications.
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For this review, peer-reviewed papers from various
journals like Science Direct, Elsevier, Taylor & Francis,
NCBI, Scopus Journals and works done by other researchers
on the similar or corresponding topic were extensively
reviewed. A total of 41 studies were reviewed for this study.
In this review, machinelearning methods used for the medical
application is described. Also, a comparative review of
techniques adopted in machine learning technique is adopted
and analyzed. The potential usage in the field of medical
science, most of the researcher suggested machine learning
approaches like ANN, SVM and deep learning methods. The
remainder of this paper flows as follows: Review of previous
studies conducted in terms of disease management using
various machine learning algorithms, future
recommendations and conclusion.

Il. REVIEW METHOD

This article examined about the role and contribution of
machine learning approach in health care application. For
systematic review of literature this article evaluated from
severa research journals and articles. The review has been
conducted based on application of several machine learning
technique for different diseases. The review is conducted
based on the machine learning technique in field of disease
related to mental health, heart, liver diseases and other
life-threatening diseases such as cancer and diabetes.

A. Information Sources

The review of articles related to machine learning
algorithm articles are collected from the databases like
Science Direct, IEEE, PLoS One, Springer and Sci Rep. From
the reference sources totally 83 articles are collected among
those 55 are scrutinized and considered for analysis.

B. Study selection

Among thetotal selected 83 research articles 55 articles are
considered for analysis based on the consideration of
following criteria.

Article published between 2014 - 2018 (Among 55 total
articles count 6 articles are apart from criteria which are
released in the year 2010, 2012, 1998, 2006 and 2008 these
articles are used in introduction section due to its strong
technical explanation terms.

1. Articles deals with a machine learning approach.

2. Articles are published in the English language.

Based on the above criteria review articles are selected
previously selection of review article is based on the key
words such as “Machine learning”, “Healthcare”, “Disease
Prediction”, “Medical Application”, “Big Data” and “Big
Data in Healthcare”.

I1l. RESULTS

This review article follows the methodology used to the
review methodol ogy where several journal and peer-reviewed
articles were reviewed with regards to machine learning
algorithm for medical applications. For this review,
peer-reviewed papers from various journas like Science
Direct, Elsevier, Taylor & Francis, NCBI, Scopus Journals
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and works done by other researchers on the similar or
corresponding topic were extensively reviewed. A total of 41
studies were reviewed for this study. In this review, machine
learning methods used for the medical application is
described. Also, a comparative review of techniques adopted
in machine learning technique is adopted and analyzed. The
potential usage in the field of medical science, most of the
researcher suggested machine learning approaches like ANN,
SVM and deep learning methods. The literature included in
review comprises several descriptive articles and studies
related to several big data analytics for healthcare
applications. Review of articles is conduced based on the
consideration of different diseases prediction such as liver,
cancer, diabetes, mental health, and heart disease using
meachine learning algorithm.

A. Prediction of Diseases using Classifier

Comparative analysis of different classifier techniques in
MRI images Psychosis prediction is presented in severa
researchersare presented by Salvador et al. [12] and de Wit et
a. [13]. Research by Salvador et a. [12] stated that among
383 evaluated patients 128 are subjected to schizophrenia
cases and de Wit et a. [13] identified 125 subjects of which
64 were identified with Ultra-High Risk (UHR) of psychosis.
de Wit et al. [13] used 99 features. A study by Schnack [14]
used CNN to anayze sMRI image in prediction of
Schizophrenia, Alzheimer's disease. A study by Chen et al.
[15] tested performance of different classifiersin prediction
of cerebral infarction in regions of China. Data in the form of
EHR, medical image and gene data both structured and
unstructured was used. 31,919 hospitalized patient’s records
were recovered. For text data CNN-UDRP classifier was
used; For structure and text data, Convolutional Neural
Network based Multimodal Disease Risk Prediction
(CNN-MDRP) was used, and for structured only data NB+
gaussian distribution, KNN and DT (CART) algorithm was
used. In research conducted by Chen et a. [16] examined the
MRI data for sclerosis disease prediction from multiple
clinical data. A total of 1600 subjects’ record was used from
CLIMB study. A study by Abos et a. [17] attempted to
predict Parkinson’s disease using fMRI images. 133 patients
dataset was collected. Supervised machine learning technique
was applied, and the study tested performance of SVM.
Tablel: Mental Health-related Disease M anagement

Ihata imput Classifiers used Disease Prediction
format

sMRI ndge, LASS0, elastic net, Psychosis,

MR L norm regulanzed Alreihmer’s disease,

Clinical’ Hospital | logistic regressions, a

data support vector classifier,
EHR regularized discriminant
Demographical analysis, random forests,
data Gaussian process classifier
and Support Vector
Regression, CMM,

MB+ gaussian distnbution,
KNM and DT (CART)
algorithm

Schizophrenia,
cerebral infaraction,
multiple sclerosis,
Parkinson’s discase

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



OPEN 8ACCESS

The above-mentioned tablel provides insight into the
management of mental health related diseases using different
classifiers for different disease prediction. The mental health
considered several data input format such as sMRI, fMRI,
Clinical/ Hospital data EHR Demographical data. The
diseases predicted using classifier are Psychosis, Alzheimer's
disease, Schizophrenia, cerebral infarction, multiple
sclerosis, Parkinson’s disease, Further for mental health
disease classifiers such as CART, CNN, KNN, DT and so on.

In recent years, many people are subjected to heart diseases
which are considered asamajor cause of mortality throughout
the world. Hence the article related application of heart
disease prediction using big data analytics and machine
learning algorithm. To predict cardiovascular heart diseases,
Kim et a. [18] conducted a research through the application
of multiple supervised machine learning algorithms. The
analysis of supervised algorithm with machine learning
approach exhibited that ML exhibits significant performance
rather than other supervised machine learning algorithm such
as scoring or prediction model which uses logistics
approaches. Research by Bhatt et al. [19] and Acharya et a.
[20] uses ECG signal for CVD diseases prediction and
classification of coronary artery diseases using myocardial
infarction. For this research UCI machine learning datasets
were created based on repository, Hungarian database of
heart disease, 7 CAD, 148 MI and 52 Normal subjects
echocardiograph (ECG) records with atotal of 92273 beats
Acharya et a. [20]. Bhatt et a. [19] used a supervised
machine learning algorithm, WEKA tool for analysis and
used classifiers J48 and Naive Bayes on each dataset. Whilea
study by Bhatt et a. [19] reported no comparative analysis
and prediction outcome for both classifiers. A study by
Acharya et a. [20] reported that KNN classifier showed an
accuracy of 98.5%, sensitivity of 99.7% and specificity of
98.5% respectively. A study by Masetic and Subasi
[21] applied and tested Random Forests algorithm to detect
congestive heart failure using ECG signals. Long-term ECG
time series collected using Beth Israel Deaconess Medical
Center (BIDMC) for prediction of Congestive Heart Failure
and PTB Diagnostic through use of ECG databases. The
dataset considered involves PhysioNet which contains 13
heartbeats collected from MIT-BIH Arrhythmia database. In
collected databases, auto regressive Burg method is applied
for feature extraction. Study by Weng et al. [22] predicted
cardiovascular risk from routine clinical data 378,256
patient’s data was used. The study tested the following
classifiers: Random forest, logistic regression, gradient
boosting machines and neural networks. Neural Network
showed an accuracy of 67.5%, sensitivity 67.5% and
specificity of 70.7%. Study by Lafta et al. [23] tested
performance of classifiers ensemble models (FFT-MLE),
Neural Networks (NN), Least Square-SVM (LS-SVM) and
naive Bayes (NB) in the prediction of heart disease using
Tunstall database. Study by Frizzell et al. [24] attempted to
predict hospital readmission within 30 days in heart failure
patients. Data was obtained from the American Heart
Association Get with the Guidelines-Heart Failure
(GWTG-HF) registry. 56 477 patients were included.
Random forest classifier, logistic regression, Tree augmented
Bayesian network (TAN), gradient-boosted classifier and
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Least Absolute Shrinkage and Selection Operator (LASSO)
method was used. Study by Dawes et a. [25] developed and
tested a machine-learning survival model using 3D cardiac
motion from newly diagnosed pulmonary hypertension
patients using Cardiac Magnetic Resonance Images (MRI).
The study used supervised machine learning model and
obtained dataset from the National Pulmonary Hypertension
Service at the Imperial College Healthcare NHS Trust, which
included 405 subjects of which 256 confirmed PH patients.
Aljaaf et a. [26] presented amulti-level risk prediction model
of HF using C4.5 decision tree classifier. It is a supervised
automated machine learning technique which can handle both
classification and regression. Zheng et al. [27] presented a
Computer-Assisted Diagnostic (CAD) system for chronic
heart failure. The study extracted features from the cardiac
reserve as well as diagnosis heart sound.

Tablell: Heart Disease M anagement

Datainput format | Data mining techniques | Prediction
ECG signals kNN, MLP, Coronary heart
Cardiac MRI Classification and failure
Demographic Regression tree, RF, Cardio Vascular

SVM, NN, LR, DT

disease

Quality of pulse
Heart disease

Fromthe above, itisevident that Neural Network and SVM
classifiersare best to predict heart disease from UCI machine
learning repository and similar heart disease datasets. The
above table2 presents an overview of heart disease
management based on the data input, classifier used and what
to expect out of the prediction model.

B. DataMiningtechniquesfor Lungand Liver
Disease Prediction

Study by Le-Dong et a. [28] predicted intergtitial lung
disease based on combined data obtained from Pulmonary
Function Test (PFT) and Hi-Res CT. The dataset consisted of
323 subjects of which 244 patients were identified with
systemic sclerosis. Data exploration and cluster analysis were
performed, and the following classifiers were evaluated for
performance; Decision tree, logistic regression, SVM, NN,
RF, kNN and SVM with z score.

Tablelll: Lung Disease

Data Type For mat Classifiersused Prediction
HER DT, LR, SYM, NN, Asthma
Hospital data RF, KNN SVM withz | COPD

Tele-monitoring

score, NBC, ABN,

LASSO, RPT, CIT,
ID3 C4.5, NB and BN
(K2).
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The above table3 summarizes the machine learning
classifiers used for prediction of various lung diseases. The
data format used for prediction of lung diseases is EHR,
Hospital data and Tele-Monitoring with several classification
techniques such as DT, LR and so on.
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The prediction of lung diseases such as COPD and Asthma
through classifier techniques. Study by Spathis and Vlamos
[29] predicted Asthma and Chronic Obstructive Pulmonary
Disease (COPD). Dataset consist of 132 subjects and the
study reported that Random Forest outperforms other
algorithmswith precision rate of 97.7% for COPD and 80.3%
for asthma. Study by Yip e a. [30] interpreted
Non-Alcoholic Fatty Liver Disease (NAFLD) from clinical
and |laboratory data. Dataset consisted of 922 subjects and 23
parameters.
TablelV: Liver disease management

Data type for mat Classifiersused Prediction
Clinical and LR, RR, AdaBoost, non-alcoholic fatty
laboratory data DT, (ADT), GA, PSO, | liver disease

Liver function test MLR, SVM, NB, RF | Liver fibrosis
Real-time tissue and kNN Liver function
elastography (RTE)

The above table 4, concise the different classifiers used for
liver disease prediction and function. From the analysis of
articles, it is observed that data format of three typesis used
for prediction of liver function. Study by Hashem et a. [31]
predicted advanced liver fibrosisin chronic hepatitis patients.
The dataset consisted of 39,567 patient’s records and the
different classifiers developed and tested were Alternating
Decision Tree (ADT), genetic agorithm, particle swarm
optimization, and multilinear regression models. Study by
Saritha et al. [32] classified liver function data using medical
data of Liver Function Test (LFT). The dataset consisted of
3750 records of patients with 41250 values. The agorithm
developed was a separation of points by planes. The
algorithm showed an accuracy of 85.1% in diagnosing
hepatitisor liver disorder. Study by Chen et al. [33] attempted
to measure hepatic fibrosis using Rea-Time Tissue
Elastography (RTE). 513 subjects who underwent liver
biopsies were included in the study.

C. Prediction of Mortality Diseases

Inworldwide, cancer isconsidered asleading mortality rate
since severa types of research are considered Study by
Guadagni et al. [34] predicted breast cancer from web based
source. Routinely collected clinical data were used for
anaysis. The study evaluated the performance of multiple
kernel learning approach combining SVM and Random
optimization but did not externally validate the result due to
the limitation of data. A study by Murty and Babu [35]
predicted lung cancer using NB. The dataset from UCI
Machine Learning Repository of Lung Cancer Patients and
Michigan Lung Cancer included 32 subjects of which 16 were
identified as lung cancer patients. The initial 57 attributes
were later developed to 7130 attributes like the number of
subjects, and cancer patients were increased to 96 and 86
respectively.

TableV: Cancer disease management

Similar to other disease prediction models prediction of
cancer diseases is performed through other classifier
techniques. In a review of existing research process cancer
region are predicted in lung, breast and other regions of the
human body.

Study by Lépez et al. [36] predicted type 2 diabetes using
Random Forest algorithm and KNN. The dataset consisted of
677 subjects. The performance of the algorithms was
evaluated against Support Vector Machines and Logistic
Regression. The study found that Random Forest outperforms
other algorithmsin terms of accuracy and stability.

Study by Alghamdi et al. [37] predicted diabetes mellitus
using ensemble Machine learning approach. The dataset
included medical records of cardiorespiratory fitness of
32,555 patientsand 62 attributesfrom Henry Ford FI T dataset

Table VI: Diabetes M ellitus M anagement

Data type format Classifiersused Prediction
Clinical and hospital RF, kNN, SVM, NB Diabetes Mdllitus
records, tree, LM tree, NB, J47

cardiorespiratory

fitness dataset, open

source data repository

Data type format Classifiersused Prediction
Clinical, multiple kernel Lung, breast, prostate,
demographical data learning approach colorectal,
Ultrasound combining SVM and reoccurrence,
Web based source Random survivability.
Open source data optimization, NB,
repository RBF Neural Network,
MLP, C4.5 (348)
agorithm, trained
NN, SVM, RF

In an analysis of diabetes mellitus prediction classifiers
such as RF, kNN, SVM, NB tree, J47 and LM tree are used
for diseases prediction.

IV. DisCcussiON

The systematic review of research articles related to
disease prediction through big data analytics leadsto a certain
conclusion for processing. From the review of article [*2 4
3] structured machine learning technique was followed and
the images from MRI was smoothened using Gaussian kernel
with Full Width at Half Maximum (FWHM); The studies
tested the following classifiers: ridge, LASSO, elastic net, LO
norm regularized logistic regressions, a support vector
classifier, regularized discriminant analysis, random forests,
Gaussian process classifier and Support Vector Regression.
Salvador et al. * reported a similar accuracy rate among
different classifiers when adequate feature type was selected.
However, de Wit et a. [*] identified Support Vector
Regression SVR classifications with accuracy ranging from
67 to 73% for complex models. In [16] The study tested the
following classifiers, multiple (k) SVM classifiers; Decision
tree such as Random Forest; fuzzy ¢ means clustering;
Gaussian distribution; multi-kernel learning. The study used
Clustering technique based on data partitioning and
concluded that fuzzy ¢ means clustering helps to increase
subgroup hence achieve higher accuracy in combination with
SVM when compared to other models. In disease prediction
CNN-based  Unimodal Disease Risk  Prediction
(CNN-UDRP) algorithm showed an accuracy rate of 94.8%.
CNN-MDRP algorithm showed an accuracy rate of 94.80%.
For Structured data, athough DT showed the highest
accuracy rate of 63%, overall NB classifier showed better
performance in disease prediction 17.
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The SVM classifier was tested for both clinical and MRI
data which showed the following performance: Accuracy rate
of 70%, sensitivity of 62% and 71%, specificity of 65% and
68% respectively in predicting multiple sclerosis. The study
found that SYM had an accuracy rate of 80% 18 19. The
study Acharya et a. [20] Masetic and Subasi [21] Weng et a
[22] Lafta et a [23] Frizzell et a [24] compared the
performance of Random Forests with other classifiers like
Artificial Neural Networks (ANN), C4.5, SVM, Artificia
Neural Networks (ANN) and k-Nearest Neighbors (k-NN)
and reported that Random Forests shows good accuracy in
classifying a subject into normal or CHF when compared to
other models. Data consisted of structured records of six
patientswith atotal of 7,147 different time seriesrecords. The
study used MATLAB tool and found that Ensemble
(FFT-MLE) model showed better prediction time and
accuracy rate (88.75-95.30%) when compared to other
models. Study by Pouriyeh et al. [38] predicted heart disease
using ensemble model. Cleveland data set for heart diseases,
containing 303 instances, 76 attributes were used for the
purpose of study. The traditional classifiers like Naive Bayes
(NB), K-Nearest Neighbor (K-NN), Radial Basis Function
(RBF), Decision Tree (DT), Multilayer Perceptron (MLP),
Support Vector Machine (SVM), Single Conjunctive Rule
Learner (SCRL) and ensemble approach (i.e hybrid approach)
such as boosting, bagging and stacking was tested and
compared. The study found that boosting and SVM classifier
offered a better result than the above-mentioned techniques.
When compared with traditional prediction models using
validated EHR, machine learning algorithms did not improve
prediction rate of hospital readmissions cases. The study
Le-Dong et a [28] tested 3 nested prediction models which
included the clinical, hemodynamic, functional predictors,
MR volumetry markers and 3D three-dimensional motion.
The study reported that their model 3 which included all
above mentioned multivariable prediction outperformed other
models. Dataset was obtained from the Cleveland Clinic
Foundation heart disease which includes 297 instances and 13
attributes. The proposed model was tested using a 10-fold
cross-validation procedure. The proposed model when
compared with other decision tree models such as Decision
Tree with Reduced Error Pruning Method and A combination
of Naive Bayes, Decision Tree and SVM showed accuracy of
86.53%, specificity 95.5% and sensitivity of 86.5% [29]. The
CAD model used Least Squares SVM (LS-SVM) classifier
which was when compared to other classifiers such as ANN,
and Hidden Markov Models (HMM) showed accuracy,
sensitivity and specificity of 95.39%, 96.59% and 93.75%
respectively [30].A comparative study by Acharya [39] on
heart disease prediction, used Heart Disease Data Set from
UCI machine learning repository. The study tested
performance of the following classifiers: NB, KNN, ANN,
Adaboost, SVM and Random Forest method whereas the
experimental results show that the SVM and ANN provided
better results for heart disease prediction. Study by Papini et
al. [40] estimated quality of pulses using PPG. The dataset
consists of 8 min recordings of 42 patients (29 pediatric, 13
adults); two recordings of 1 h each from two different
pediatric patients in an intensive care unit. The study tested
the performance of Multi-Layer Perceptron (MLP) neura
network classifier and reported a sensitivity of above 96%.
Study by Le-Dong et al. [41] attempted to predict asthma
based on patient’s telemonitoring data. The dataset consisted
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of 7001 daily telemonitoring records of adult asthma patients
for 7 days. Classifiers such a naive Bayesian classifier,
adaptive Bayesian network, and SVM was tested for
performance and found that adaptive Bayesian network
showed accuracy, sensitivity and specificity of 100% each
respectively.The study Chen et a. [33] reported that SVM
with z score showed accuracy 84%, sensitivity 60% and
specificity of 96% respectively. Study by Wiemken et al. [42]
analysed statistical and machine learning algorithm in
prediction re-hospitalisation within 30 days among
pneumonia patients. Datasets were obtained from hospital
which included 3249 patients suffering from pneumonia. The
study tested the following classifiers: LR, LASSO regression,
RF, RPT, CIT and NB. The study reported that it is a
challenge to predict re-hospitalization among pneumonia
patients using statistical and MLA. Study by Saleh et al. [43]
predicted COPD using machine learning algorithm and
compared its performance against classifiers decision tree
ID3 and C4.5, naive Bayes and Bayesian network (K2).
WEKA tool was used for validation. The Pouriyeh et al [44]
study concluded that neural network or deep learning methods
have increased accuracy rate when compared to other
classifiers. The different classifiers tested were Logistic
regression, ridge regression, AdaBoost and decision tree
models. Out of the above-mentioned classifiers Ridge
regression achieved 92% sensitivity, 90% specificity and 87%
accuracy. In a study Finkelstein and Jeong [41] four
classifiers, SVM, NB, Random Forest and KNN were tested
against traditional Liver Fibrosis Index (LFI) method and
linear regression models. The study concluded that Random
Forest showed maximum accuracy rate of 82.87%, SVM with
asensitivity of 92.97% and NB showed specificity of 82.50%.
Overadl the study proved that machine learning algorithm
outperformed traditional prediction models in liver disease
prediction.
TableVII: Comparison of the existing literature

Author | Sourceof data Feature Selection/ Data
and Year Mining application
[66] FHS (Framingham Decision tree, Naive Bayes, Supy
Heart Study) vector
machine (SYM) and Artificial nq
network (ANN)
[44] Cleveland heart Feature selection using
disease dataset Relief, Minimal-
2016 with records Redundancy-Maximal-
of 297 patients, 13 Relevance (MRMR),
features used And Least Absolute
Shrinkage and Selection
Operator (LASSO)
[45] UCI Machine Learning | Waikato
Repository Dataset Environment for
(303 records) and Knowledge
Statlog Database for Learning (WEKA)-
Heart disease Naive Bayes, Support
prediction (270 records) | Vector Machine,
and 13 similar features.| Simple Logistic
After removal of missing Regression, Random
values, finally, Forest & Atrtificial
566 instances was Neural Network (ANN)
included
[46, 47] | Cleveland Heart Naive Bayesian, decision tree
Disease database: 303 with Information Gain
records and 19
attributes
used
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[48] University of California| Classification inclusion, exclusion criteria CT and PET records of 161
Irvine (UCI) machine | Association Rules patients were used for testing. Trained neural network
learning repository: 313 | (CARs) using .. R e
instances with 14 associative algorithm classifier showed accuracy, sensitivity and specificity of 79%,
attributes used Like Apriro and 60% and 88% respectively. Another research by Bychkov et
FP-Growth al. [63] predicted colorectal cancer using digitalized tumour
samples and machine learning. The dataset consists of Tumor
[49] m Cleveland database of| WEKA- decision tree Tissue Microassay (TMA) of 420 colorectal cancer patients.
repository and 13 attribu) (J48); Logistic The study tested performance of convolutional neural
used Modeling Tree (LMT); et Kk dL Short-T M ks. The stud
RF networks and Long Short-Term Memory networks. The study
[50] Structured data— Associative classification concluded that novel deep learning models or neural networks
Strategic selection of could act as biomarkersin colorectal cancer. A survey study
500 data from UCI by Sharma et al. [64] analyzed different MLA techniques in
Machine Learning . h . .
Repository based on predicting the survivability rate of cancer patients. The
Pima Indian different classifiers reviewed were a neural network, SVM,
population : 768 naive bayes and decision tree and concluded that naive bayes
Instances, 8 afiributes is a suitable to model for prediction of various cancer when
[51] Structured data- Pima | Feature selection was . P ;
Indian diabetes done using Boruta compared to other classifier models. Research by Xiao et a.
dataset: 768 instances, | wrapper algorithm [65] predicted prostate cancer using random forest algorithm.
8 attributes ; i ;
2] Sructured data- Tokyo | Suparvisad Leaming Dataset con_sst_ed of clinical, Qemogrgphlcal data, transrectal
Women”s Medical Approaches ultrasound findings of 941 patients with prostate cancer. The
University Hospital free tested classifier Random Forest showed accuracy, sensitivity
datasets 779 patients and specificity of 83.10%, 65.64% and 93.83% respectively.
and 164 variables Th her tested perf f ble-based
[54] Structured data— Logistic Regression, SVM, e_ r_esearc er per ormancg 0 ensemble-
Pima Indians Naive Bayes, Decision Tree prediction model RF, NB tree and Logistic Model (LM) Tree
Diabetes from and with that of RF and NB tree. The study found that accuracy of
gvﬂhr%‘;ﬁgzm% Random Forest ensemble model increased by 92% in prediction of diabetes
8 attributes ' mellitus. Research by Alehegn and Joshi [ 66] used ensemble
model in prediction of diabetes mellitus. A total of 768
[55] Sructured data— Logistic Regression And |nstan<_:es from Pima Indian Diabetes Data Set were used for
strategic selection of svm analysis. The study used WEKA and JAVA tool to test the
10,000 patients performance of ensemble hybrid model combining KNN, NB,
record from HCUP Natiq Random forest, and J48 with individual classifiers. The stud
Inpatient ' . Y
Sample database reported that ensemble models show high accuracy when
[56] Structured data- Pima | C4.5, SVM, nearest compared to individual machine learning algorithms.
Indian Diabetes Dataset | neighbor (k-NN),
attributes and 768 Prototype NN (PNN), TableVIII: Summary of applications and
Instances and Binary Logistic advantages of the techniques.
Regression ( BLR).
[57] Structured data — Support vector Machine Author Feature Selection/ Data | Advantages
Strategic selection of and Year Mining application
10814 type 2 diabetes [67] Decision tree, Naive Helpsidentify features causing
patient data collected Bayes, Support vector heart disease and features for
based on self-monitored machine (SVM) and predicting deaths due to heart
glucose (SMBG) from cl Artificial neural network | disease
trial (ANN)
i [46] Feature selection using Assist the doctors to diagnosis
[58] Structured data - UCI mg Naive Bayes, J48(C4.5) Relief, heart patients efficiently.
learning JRip ,Neural networks, Minimal-Redundancy-M
repository with 9 Decision trees, KNN, - aximal-Relevance Feature selection should be used
Attributes Fuzzy logic and Genetic (MRMRY), and Least before classification to improve
Algorithms Absolute Shrinkageand | the classification accuracy of
[59] Structured data - UCI Machine Learning Models Selection Operator classifiers and reduce the
based _ (LASSO) computation time.
machine learning [47] Waikato Bigger dataset and higher
Dataset. Environment for accuracy;
Knowledge Learning Real-time application using
(WEKA)- Naive Bayes, Android-based apps;
In an analysis of cancer prediction, the different classifiers SVM, Simple Logistic | Useful for both patients and
. Regression, Random doctorsin any part of globe
and C4.5 (J48) agorithm using WEKA tool. The study prediction as well
reported that NB outperforms other prediction models.Study
by Bryanton et a. 62 predicted lung cancer recurrence within
two years posts radiotherapy using trained MLA neural
network. Dataset was obtained from Ottawa hospital after
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[49] Naive Bayesian, decision | The study recommends use of
tree with Information Selective Naive Bayes classifier,
Gain i.e., removal of unnecessary and
irrelevant attributes and
including only relevant
information using C4.5
[50] Classification hybrid techniquefor CARs help
Association Rules to achieve high accuracy
(CARSs) using an (99.19%) in predicting heart
associative algorithm disease
like
Apriori and FP-Growth
And performance
evaluation using Naive
bayes, ZeroR,
OneR, 48, IBk and
k-nearest neighbor
[51] WEKA.- decision tree The LMT algorithm appears to
(348); Logistic Modeling | perform better on data sets with
Tree (LMT); RF numerous
numerical attributes
[ 52] Supervised Learning Better prediction than
Approaches traditional single classifiers
[54] Logistic Regression, help diabetic patients lead a
SVM, Naive Bayes, better life. Early prediction shall
Decision Tree and help in asignificant reduction of
Random Forest effects
[55] Logistic Regression And | help Clinicians make a better
Svm decision about
their patient’s disease status.
[57] Support vector Machine | The advantage for resource
planning and admission
schedules. Planning bed usage,
the requirement for specialists,
health insurance schemes,
reimbursement from private
sector, planning discharge dates
[58] C4.5, SVM, nearest Prediction of diabetes
neighbour (k-NN),
Prototype NN (PNN),
and Binary Logistic
Regression ( BLR).
[59] Machine Learning hypoglycemia prediction
Models models provide a forecast for
time left for treatment initiation
[60] Naive Bayes, J48(C4.5) Low sample size (n=15);
JRip ,Neural networks,
Decision trees, KNN,
Fuzzy logic and Genetic
Algorithms
A. Main Findings

From the above studieswe can conclude that for prediction

of mental heath-related diseases using MRI image, SVM
classifier has outperformed other types of machine learning
classifiersin terms of accuracy, sensitivity and specificity. In
case of lung disease prediction, it is understood that neura
network and SVM outperformed other prediction models.
Further, we infer that ensemble models combining various
classifiers are used in prediction of diabetes mellitus. For the
prediction of cancer in human anatomy it is identified that
Nalve Bayes and neural network are better prediction models
for cancer disease. Neura Network and SVM classifiers are
best to predict heart disease from UCI machine learning
repository and similar heart disease datasets.

B. Future Recommendation

From the review, it is understood that many studies have
used long follow up duration of more than five years 13,25.
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Study by Schnack 14 reported that white box algorithms such
as simple decision tree is easy to interpret but shows large
variance; however, black box agorithms such as ANN and
RF results are difficult to interpret. The same study reported
that Gaussian distribution helps to identify subjects lying
outside of normal distribution hence easy to identify these
outlying subjects as ‘patients’ however it does not help to
determine the type of disease nor recommends for
personalized treatment. When considering a large unbalance
data amongst various features of numerous modalities and
different input data types, the multiple kernels are utilized
[14]. Several studies have reported their limitations such as
performing an evaluation using smaller datasets [12,23,39],
not externally validated [34,37,41] interference with results
17. Studies have also reported that complex models are more
prone to overfitting and result in poor interpretation [13,25].
Complexity in prediction based on structured data obtained
from clinical records[68-70]. Asthe size of dataset increases,
the accuracy rate decreases [22]. Absence of comparative
analysisand prediction on clinical outcomesusing real patient
data retrieved from the hospital and medical research
ingtitutions 19. Comparison with a limited number of
classifiers4l, imbalanced dependent variable 41.
Inappropriate choice of subject [30]. The developed model
may not be applicable in other countries [30]. Insufficient
dataset to compare and test [30,34] and not performing an
evaluation on continuous datasets [35].

V. CONCLUSION

In this review, the overview of research in big data
analytics as specific towards machine learning approach is
provided. Moreover, the experimental and theoretical features
in large-scale data-intensive fields specifically; medical
application for disease prediction is discussed. Big data
analytics leads to severa challenges compared with
conventional machine learning approaches. The challenges
emerged through big data were adaptability, usability and
scalability. Due to drawbacks related to big data provides
significant transformation towards machine learning
approaches in order to address several technical challenges
which rely on real-world impacts. The chalenges and
opportunities lead to promotion towards future direction of
research. The machine learning performs effectively for a
huge volume of medica data w2ith consequent data
representation  through unsupervised data collection
technique. Thistechnique offers an effective tool to deal with
big data analytics which involves examination of a large
number of data which can be unsorted and unsupervised
learning approach. Further, a comparison between SVM,
ANN and Deep Learning reveals that SVM and ANN have a
higher rate of accuracy as compared to deep learning which
exhibits a higher rate of accuracy only in linear datasets. This
review article presented an in-depth explanation about
machine learning algorithm along with an examination of
issues related to machine learning agorithm.
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Further, thisarticle presented certain remediesto overcome
certain challenges related to machine learning algorithm. In
future, we planned to adopt certain solution to resolve certain
issues for an uncertain and incomplete dataset for prediction
of Parkinson telecommunication dataset. Further focusing on
recent trend will be interesting and big data leads to several
issueswere machine learning, and big dataare considered asa
focused area for recent trends.
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