International Journal of Innovative Technology and Exploring Engineering (IJITEE)
ISSN: 2278-3075 (Online), Volume-9 Issue-5, March 2020

Systematic Methods on Machine Learning
Techniques for Clinical Predictive Modelling
Radhika A, Priya G
Abstract: Predictive modelling is a mathematical technique
which uses Statistics for prediction, due to the rapid growth of
data over the cloud system, data mining plays a significant role.
Here, the term data mining is a way of extracting knowledge
from huge data sources where it’s increasing the attention in the
field of medical application. Specifically, to analyse and extract
the knowledge from both known and unknown patterns for
effective medical diagnosis, treatment, management, prognosis,
monitoring and screening process. But the historical medical
data might include noisy, missing, inconsistent, imbalanced and
high dimensional data.. This kind of data inconvenience lead to
severe bias in predictive modelling and decreased the data mining
approach performances. The various pre-processing and
machine learning methods and models such as Supervised
Learning, Unsupervised Learning and Reinforcement Learning
in recent literature has been proposed. Hence the present
research focuses on review and analyses the various model,
algorithm and machine learning technique for clinical predictive
modelling to obtain high performance results from numerous
medical data which relates to the patients of multiple diseases.
Keywords: Machine learning, clinical predictive modelling,
healthcare application, disease prediction methods.

I.

INTRODUCTION

Nowadays, Data Mining (DM) and Knowledge Discovery
Process (KDP) plays a vital role due to the growing size of
the data over the cloud platform specifically on medical
application with respect to the symptoms of diseases and
how to predict and diagnose it correctly (Wang et al. 2019;
Vaidya et al. 2014; Eissa, Elmogy, and Hashem 2016). In
clinical predictions model, KDP pursues toward gathering
knowledge through finding a relationship amongst
numerous data attributes (Ma et al. 2019). On the other
hand, the knowledge discovery process supports medical
experts towards preventing false prediction results,
diagnostic, identified the relationships amongst different
medical indicators, detection of diseases as well as enhance
the process of treatment decision making (Eissa, Elmogy,
and Hashem 2016). In order to analysing these kind of data,
researchers, governments and most of the organizations
offered enhanced services as well as improve value to their
relations with their customers, users, patients and so on
(Parikh, Kakad, and Bates 2016; Moloud Abdar et al. 2019;
Darcy, Louie, and Roberts 2016).
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In clinical predictive modeling machine learning technique
plays a significant role for effective decision making,
optimizing the cost and classification of disease, which will
enhance the learning and system service performance.
Most of the researcher suggested various recognition and
classification method like artificial neural network, Naïve
Bayesian, support vector machine, logistic regression and so
on (Kaur and Kumari 2018). But till date, we are facing the
problem during the extraction of hidden and useful data
from huge set of multi-dimensional medical repositories.
Hence there is a need to study and review the various
machine learning technique for clinical predictive modelling
as well as recommend the solution method for future
research.
The remaining study was structured as follows: Section 2
discusses the summary of machine learning technique and
role in the clinical prediction process. Section 3 presents the
previous studies related to machine learning method with
respect to diagnosis and various disease prediction models
in medical application. Section 4 defines the materials and
search methods in this paper. Section 5 discusses the
available study results and compares the performance in
terms of disease prediction and classification approach.
Section 6 concludes this study and recommends guidelines
for future work.
II. OVERVIEW OF MACHINE LEARNING
The Machine Learning is a powerful procedure that permits
computers toward learning the information from both
unstructured and structured data (Kaur and Kumari 2018).
On the other hand, it permits the system toward learning and
gains intelligence based on the earlier input data. In
addition, it can identify and understand the information that
makes predictions and decisions (Sun 2013; Kaur, Lechman,
and Marszk 2017; Kaur and Kumari 2018). Furthermore, it
generalize the data patterns and decision rules from a
labelled set of input as well as consumes that information
toward produce classifications or predictions on data
(Mateos-Pérez et al. 2018). The clinical predictive
modelling process applies to different health care sectors
which aims to optimize the resource, improve clinical
outcomes, accurately diagnose the disease and enhancement
of patient care (Nithya and Ilango 2017). Generally, ML is a
kind of artificial intelligence (AI) which is successfully
applicable toward solving the biological issue (Zamani
Esfahlani et al. 2018; Ker et al. 2018; Walczak and
Velanovich 2017).
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Particularly, ML concern to the design and implementation
of computational methods which uses the data toward
enhancing the system performance in terms of forecasting
the accuracy (Mohri, Rostamizadeh, and Talwalkar 2012).
The Machine Learning technique offers an
effective solution toward enhance the drug discovery
process and prediction of drug–tissue relations (Turki and
Taguchi 2019). The machine learning technique comprises
five stages during at implementation such as preparing the
input data, estimator selection, estimator evaluation,
regularization and parameter learning (Doupe, Faghmous,
and Basu 2019). First, the dataset will be prepared by
considering the details of input-output pair specifically the
output pair will contain the details of human had a
hospitalization with respect to the binary outcome variables
and patient covariates as considered as an input. After that,
the original data will be divided into three subsets: test data,
training data and validation dataset as a ratio of 15%, 70%
and 15% respectively (Hastie, Tibshirani, and Friedman
2009).
Second, we will select the suitable class of estimators, which
mapping both input and outputs. In most of the medical
industries, supervised and unsupervised learning approach is
utilized. Third, we will estimate the learning features via

analysing the iterated information. Fourth, we will shorten
the estimator through fining the system/ data complexity. At
last, validate the performance of each function toward
testing the generalized features of learned estimator as well
as will calculate the predictor and actual observed results in
testing phase.
Based on the above stages, research by
Ma et al. (2019), applied ML technique in the prediction of
disease for extraction of valuable knowledge and detecting
hidden data. A study suggested that the random forest is an
effective data mining framework, that has been extensively
used in different real-time medical predictor scenarios
(Szűcs 2013). Additionally, the RF method is widely
applicable to various applications, particularly, ability to
handle parallel task, data usability for numerous DM
process, and measurements of strong disease prediction
model. A research by (Ma et al. 2019) presented a RF model
for clinical disease prediction model. Also, a research by
(Nithya and Ilango 2017) presented an analytical model
which is automatically analyse and predict the result. In
order to find the hidden insights without analysing the
source code, the ML technique has been utilized by the most
of the researcher. The commonly used ML techniques are
summarized in table 1.

Table 1: Merits and demerits of Machine Learning techniques applied in healthcare which is reported in Doupe et al.
(2019).
S.No
Method
Intuition
Merits
Demerits
1.

2

Unsupervised
learning:
K-means
clustering,
principle
component
analysis (PCA),
factor analysis,
hierarchical
clustering, Neural
network (NN)

The ensemble of
decision trees:
gradient boosting
machines
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Based on the
description of
correlated, the input
data are clustered into
original dimensions

Based on the
measurement of
original
commonalities, we
can simplify the
noisy or complex
information
Able to classify
institutions or people
into data groups.

Cannot determine
the accuracy of the
results in precise
manner.

The input data
weighted subsets are
fitter into multiple
decision trees whereas
the prediction errors
in the first tree notify
like how to enhance
the next tree
performance during
the implementation

Able to offer highest
performance with
respect to the error
rate amongst
predicted and
observed outcomes
when compared to
the other ML
techniques

It needs more effort
for tuning the
parameter to obtain
the optimal
performance.
this research work
does not describe the
some specific
mechanism.
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Deep learning:
3

Neural networks

A sequence of data
transformation, where
the results from one
sequence of
transformations data
and the inputs to the
next sequence of
transformations,
repetitively via
multiple layers of
transformations,
ultimately provides the
abstractions/
generalization from
the data.

It helps to forecast
the result for high
complex interactions
and
non-linear
relationships.
It can offer the better
identification result
for extremely large
and noisy, and nontabular database.

It requires more
influence for
computation
process.

4

Regularization

To minimize the over
fitting, penalize the
estimators which
contains multicollinearity and
covariates

It yields the simple
estimators and also
enhances the
generalizability.
It offers more
accurate results for
even small changes
in estimator.

Sometimes it selects
false data during
prediction process of
highly correlated
predictors.
It contains more
computational
complexity.

5

Decision trees

Based on the value of
specific features to
categorized the data.

It has good
interpretability

It contains over
fitting issues.

6

An collection of
decision trees:
random forest

Fit numerous decision
trees to bootstrapresampled methods of
the data;
a) result of average
regression result
process
b) for the process of
classification).

Requires little
researcher effort to
“tune” the estimators
to ensure the optimal
performance; rapid
movement to
implement

It doesn’t offered the
detailed explanation
of mechanism for
corresponding
outcomes so it
provides enhanced
prediction than
conclusion

Machine learning
meta-learners

It integrates the
numerous tools of
machine learning to
attain the prediction
results

The ensembles can
yield an excellent
approximation of
that function

Time- and
computing-power
intensive; also it
doesn’t explain any
mechanism for
result, hence it
provides enhanced
results prediction
than inference.

7
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A. Machine Learning’s Role in Predictions
Machine learning offered the efficient algorithms, and this
model achieves the high accuracy rate, and it utilized some
real-time applications, the value of enterprises dataset and
contributing to various approaches succeeding (Nithya and
Ilango 2017). Based on predictive value, the optimize
decisions are found by, machine learning approaches in
large scale dataset. The predicative tasks are effectively
handled by the machine learning algorithm, and it includes
the behaviour that has maximum tendency to perform
preferred results. The general structure for clinical
prediction modelling is shown in figure 1.
B. Variables in Prediction Models
In common, the prediction models are implemented with
some specific both input (medical

data and baseline demographic data) and output variables
that are evaluated or performed by specific techniques. In
the machine learning process, it can be classified into
supervised learning, unsupervised learning and semisupervised learning. In supervised learning process, the
resultant model is applied to forecast the result of original
datasets (medical data). In unsupervised learning process
used to find the unknown pattern of the data. Moreover, the
semi-supervised learning process, the small portion of input
data are derived based on their respective output variables.
Selecting those variables is to consider while implementing
a prediction model is one of the great significance, and it
can influence how the model used in longitudinal studies.

Figure 1: The General Structure for Clinical Prediction Modelling
remove the missing data (imputation of data), reduce the
Source Adopted From Jamshidi et al. (2019)
In the development of the prediction model, the ML method dimensionality, harmonization and rebalancing of data).
can also be utilized at various stages. Training dataset Then, the best variables are selected by the feature selection
(original medical data from patients dataset with knee technique, and this technique used the machine learning
osteoarthritis) is applied to generate a model for both algorithm (Elastic net, Lasso, and random forest algorithm)
techniques (Jamshidi, Pelletier, and Martel-Pelletier 2019). to improve their efficiency.
Initially, the data are preprocessed to eliminate the unwanted
data which are not used in the process (clean the data,
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Further, the training dataset can be integrated to the
suggested model i.e., the model can learns the data from
their training stage to find the patterns and match the input
and their corresponding output. ML algorithms normally
used for this measure includes support vector machines, knearest neighbours, artificial neural network, decision trees
and ensemble methods. The model can be internally
validated or externally validated. The resulting forecast
model is then used to forecast the outcome (such as the risk,
disease classification or diagnosis) of new input data (such
as a new patient). Finally, the machine learning algorithms
k-nearest neighbours, decision trees, support vector
machines, artificial neural network, and ensemble methods)
are applied to classify the test data as disease or diagnosis,
risk or normal data. Then, the model is validated both
internally and externally.
III.BRIEF OVERVIEW OF THE LITERATURE
The previous studies related to machine learning technique
predictive modelling are discussed as follows:
A research by Abdar et al. (2019) applied ten conventional
ML technique and performed three suitable SVM methods
in medical application. Furthermore, they have combined
the particle swarm optimization and genetic method for
parallel selection of features and optimization of classifier
parameters. The result of simulation shows that the
developed model of N2Genetic-nuSVM offered the 93.08%
of accuracy rate and 91.51% of F1-score. At the final stage
of the research, the suggested technique is compared with
some traditional methods such as Artificial Bee Colony
(ABC), PSO and GA for feature selection and optimisation.
From that, the suggested model offers better solutions than
other convolutional techniques. Also test the algorithms
with other technique like decision trees (e.g., C4.5, RF, and
C5.0) and multilayer perceptron .
A research work by Bur et al. (2019) implemented and
evaluated the ML algorithms to find the disease of
pathologic lymph node metastasis with clinically nodenegative oral cancer. The algorithms were utilized five
clinical variables and pathologic variables. Further, these
kinds of variables were applied to forecast the presence of
disease (occult lymph node metastasis) and this suggested

model trained with 782 patients data from NCDB. Based on
tumour DOI, the machine learning approaches are
consistently outperformed for respective predictive models.
Furthermore, they have suggested the development of
Machine Learning by high-quality multi-institutional data. It
is required to develop the algorithm that can be applied
clinically to prevent that patients with the occult nodal
disease are effectively treated while eliminating the cost and
the morbidity of neck dissection in patients without
pathologic nodal disease.
A research by Shashikant and Chetankumar, (2019)
implemented an ML technique, and the corresponding data
were gathered from the research group of data science
MITU Skillogies Pune, India. Moreover, they implement
three predictive models with Heart Rate Variability (HRV)
indices of 19 input features and two output classes. The
developed model was evaluated with some performance
metrics such as sensitivity, accuracy, F1 score, precision,
Area under the curve (AUC) and specificity. Logistic
regression of this model was attained 88.50% of accuracy,
91.79% of sensitivity, 83.11% of precision, 86.03% of
specificity and 0.88 of AUC and 0.87 of F1-score. Similarly,
the model of decision tree was achieved 92.59% of
accuracy, 97.31% of specificity, 97.29% of precision,
90.11% of sensitivity, 0.93 of F1 score and 0.94 of AUC,
the random forest model was also achieved 94.59% of
precision, 95.03% of specificity, 93.61% of accuracy,
92.11% of sensitivity, 0.95 of AUC and 0.93 of F1 score.
The logistic regression and decision tree were offered the
less accurate result than RF model. In future, they have
planned to enhance the accuracy by considering deep
learning approach.
The disease prediction using traditional disease risk
models typically includes an ML technique and particularly,
the model was trained by supervised learning algorithm with
training data and their corresponding labels(Lin, Luo, et al.
2016; Lin, Chen, et al. 2016). This kind of model was used
in clinical environments (Marcoon et al. 2013). But still, the
defects and characteristics were followed by these methods.
The characteristics are selected by experience when the data
set (patient health data) is small with some specific
conditions (Bandyopadhyay et al. 2015).
But, the
characteristics of preselected may not satisfy their
influencing
factor
and
changes in diseases.

Table 2: Summary of Previous Studies
Author
Title
Medical Machine
The aim of
Important
(Year)
condition learning the research
findings
algorithm
used
Al
Multispectral
Cancer Round Integrating
ML can only be
Maadeed imaging and
Robin
image
improved by
et al.
images are learning
capturing
examining the
(2017) automated cancer
techniques to largest population
diagnosis.
help the ML of image
capturing
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Matsumoto
et al. (2015)

Forecasting the
cancer Random
Radioprotectors
Forest and
Targeting p53 for
SVM
Suppression of
Acute Effect of
Cancer
Radiotherapy
using ML

Examined the Radioprotectors
inhibitory
targeting p53
activity of some were predicted
zinc(II)
A method for
chelators
separately
against
predicting
radiationradiation
induced
protection
apoptosis of
function and
MOLT-4 cells toxicity for each
using machine compound using
learning
ML was
techniques
performed
Leung et al.
Genomic
Cancer Learning
The important ML can help to
(2016)
medicine
algorithm
problems were model the
addressed in relationship
genomic
between DNA
medicine.
and the quantities
of key molecules
in the cell.
Sankararaman Introduction to Genetic Needleman- Answering
Studies in
(2016)
genomics
disease Wunsch,
biological
Genomics can
CM226: ML for
Smithquestions using help cure
Bioinformatics
Waterman, tools from
genetically
and
computer
inherited
alignment
science,
diseases.
heuristics. Statistics and
mathematics.
Jordan and
ML Predictions Cancer SIFT
Developing a Support Vector
Radhakrishnan of Cancer driver
method to
mechanisms in
(2014)
Mutations
forecast the
cancer cure
activation status
of kinase
domain
mutations

Kumar and
Binary
Cancer
Ramakrishnan classification of
(2014)
cancer microarray
gene expression
data using
extreme learning
machines

Moore
Penrose
ELM
algorithm
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RF has high
If the quantity of
AVe score than data is
SVM
increased, then
the insights
would be better
which is a
premise for
future
researchers

Genomic
medicine is a
research area
still in its
nascent stages

Development of
computational
problems and
data sets

ML can
improve the
understanding
of
Genomics

Study of a large
population of
data available on
genomic
diseases

A method to
forecast
whether cancer
driver
mutations are
driver
mutation.

The use of SV
mechanisms is a
fairly reliable
mechanism for
forecasting the
effect of kinase
domain
mutations

Usage of ELM ELM evaluated An assessment Further research
for cancer
the binary
of classification on ELM is
microarray
classification of accuracies of Recommended
gene expression cancer microarray ELM and other by practically
gene expression conventional time consuming
on five benchclassifiers are
marked datasets presented.
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Matsumoto Forecasing the Cancer SVM
Examined the
et al. (2015) Radio
inhibitory
Protectors
activity of
Targeting p53
zinc(II) chela
for
tors against
Suppression of
radiation
Acute Effect of
Cancer
Radiotherapy
using ML
Papachristou Comparing
Cancer Clustering reported a
et al. (2016) M L Clustering
secondary
with Latent
analysis on
Class Analysis
cancer
on Cancer
symptoms data,
Symptoms
and compared
Data
the performance
of five ML
clustering
algorithms

IV. MATERIALS AND METHODS
A search of literature papers was performed in databases
such as IEEE Explore, Google Scholar, and other renowned
international journals on medical applications of machine
learning. The year range for the acquisition of research
articles was limited within 2012-2018. Moreover, we have
manually searched reference section of specific article
which is mentioned in the review articles via researchers.
Few of the researcher reported the study with ML technique
in detailed manner on clinical predictive modelling and
diagnosis of different disease were incorporated. In this
manner we have selected 43 appropriate articles that offered
suitable results with related to the clinical predictive
modelling of Machine Learning, with particular reference to
different Cancerous malignancies.
[

Inclusion and Exclusion Criteria
The study inclusion and exclusion criteria have been
segregated based on the below standards:
✓ We have considered the study which comprises the
development of a predictive or diagnostic model based
on ML or artificial intelligence.
✓ A study which contains a measure of disease severity,
relation amongst immune biomarker and different
bronchiolitis severity groups then we have included.
✓ Papers with Algorithms and empirical data to be given
preference Peer-reviewed articles
which includes
editorials, tutorial summaries, panel discussions,
keynotes, reviews, and position papers were excluded
since they are more presentational in nature
✓ Studies related to finance and market data by different
methods like review and analysis, case study and
experimental research are excluded.
✓ Augmented articles- If two articles from comparable
investigation on a related subject were distributed in
different data presentation scenarios (e.g., conference,
journal- international or national level), where we added

protected mice from
predicted radio
acute lethality due to the protectors
hematopoietic syndrome, targeting p53
indicating that
pharmacologically
temporary suppression of
p53 effectively minimize
the radiation smash up

Identified analytical
Investigated the Research will
method to process all the performance of benefit from
available data
readily ML
exploring all the
algorithms in
multivariate
relation to
versions of
common
these datasets,
practice
taking the
statistical
domain a step
methods, such as forward
LCA
only the journal article, since conference data are not
very data specific and more informational in nature.
✓ All copied reviews initiated from various resources were
identified and neglected
Search Strategy and Selection Criteria
The search was conducted using articles in science direct,
IEEE Explore, web of science and Scopus Digital library
returned 188 outcomes. By evaluating the research title, aim
and appropriate data present in the study, we have separated
the articles. At the point when there were a few articles may
possibly not choose by scrutinizing the themes and
conceptual, and thus these articles were held for the
accompanying round of evaluation. We banned the articles
that stayed random, or whose full substance was not
assessable or available on the web. Since we were
enthusiastic about exploratory surveys, we rejected papers
that were not populated with observational information. We
encircled our pursuit string by means of the guidelines, as
demonstrated as follows. We consolidated a condition for
picking careful audits in our pursuit string in the midst of the
study method. “Clinical predictive modelling” AND
“knowledge discovery process” AND “data management
technique” OR “machine learning technique” OR “medical
application” OR “disease predication” OR “diagnosis &
treatment”. But, the search was restricted mainly to IEEE
Explore and science direct, both of which are recognized
worldwide for comprehensive public access to research
papers.
V. DISCUSSION
From the review of literature, different ML techniques have
been applied to study various diseases, such as liver disease
(Moloud Abdar, Yen, and Hung 2017), breast cancer
(Shukla et al. 2018), Parkinson’s disease (M Abdar 2018),
lung cancer (Yang and Chen 2015) and heart disease
(Rajesh and Dhuli 2018).
A research by Abdar et al.
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(2019) applied ML technique and performed three suitable
SVM methods in medical application. Also, they suggested,
in future, adding ABC algorithm for parameter optimization
and feature selection could provide better solution. A work
by Bur et al. (2019) suggested a ML algorithms toward
predicting the pathologic lymph node metastasis in patients
with clinically node-negative oral cancer. But it required to
develop the algorithm, that can be applied clinically to
prevent that patients with the occult nodal disease are
effectively treated while eliminating the cost and the
morbidity of neck dissection in patients without pathologic
nodal disease. A research by Shashikant and Chetankumar,
(2019) implemented an ML technique and the corresponding
data were gathered from research group of data science
MITU Skillogies Pune, India.. At the end of end research
they suggested as to enhance the accuracy by considering
deep learning approach. But still, the defects and
characteristics were followed by these methods. The
characteristics are selected by experience, when the data set
(patient health data) is small with some specific conditions
(Bandyopadhyay et al. 2015). But, the characteristics of
preselected may not be satisfy their influencing factor and
changes in diseases.
In overall, the earlier developed techniques were
offered the sufficient outcome for identifying the
corresponding diseases. Appropriate analysis of these
diseases, including cancer with slightest probable error, is
the primary prospect of patients (Moloud Abdar et al. 2019).
The experience and knowledge are demanded by the
detection process. The integration of data mining and ML
algorithms are enhancing the accuracy rate, reduce the
number of diagnosis error and also provide the quality of
service to the patients. However, the rapid growth of
computing technologies and computational improvements in
hardware have made AI strategies progressively open to
medicinal services results in experts and medical
organization. This article requires the code to implement the
entire process for illustration, the majority of estimators
portrayed with 100 lines, and it takes 30 minutes to run the
coding part. Here the 100000 individual data are used with
standard system (PC).
Since AI or ML techniques are progressively embraced for
human services results investigate, we offer three of
exhortation, following rules depicted from the literature
(Luo et al. 2016). Firstly, an estimator ought to give an
answer for a prespecified issue as opposed to just
recognizing relationship in a huge dataset. Prespecifying the
issue being tended to, including thoughts of
accomplishment, may help minimize the ratio of falsepositive rate (Luo et al. 2016). Furthermore, prespecifying
the measurements for correlation of estimators can support
to avoid the false ratio of data classification. Secondly, the
group of observers planned to use the estimator should be
considered. Regardless whether the group of spectators
needs to comprehend what highlights create the estimator's
expectations, or basically have the option to apply it to
future datasets through a real-time or automated application,
for instance the backend of a medicinal record ought to be
resolved. It will affect the estimator’s choices due to its
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complexity of understanding with the technical
terminologies for instances, and the deep learners made
estimation from the available information than the others.
Some accuracy metrics are utilized to estimate the
performance of the system model and it will be conflict with
various goals like disease prediction of human
understanding. There is no rule of thumb for how much
performance enhancement its satisfactory to justify using
less interpretable estimators. Regularly, a superior
performing model as far as some precision metric will be in
strife with different objectives, for example, the human
comprehension of forecasts. There is no standard guideline
for how much execution development is adequate to
legitimize utilizing less interpretable estimators. We
recommend that specialists have clear support for picking an
estimator. It is essential to have "information compassion,"
which denotes to the possibility that regardless of how
complex the strategy, a dataset that is poor in quality or
inadequately instructive for a known enquiry won't be
valuable, regardless of whether enormous in size (El-Sayed
and Galea 2017). Henceforth, estimation and choice
inclinations apply to AI techniques as much as to some other
types of auxiliary information investigation (Crown 2015).
At last, rising AI techniques are conceivably helpful for the
medicinal services results scientist if prediction is a
significant and important undertaking. Prediction can be
joined with causal research to progress our understanding
(Fernandez 2019) .
A. Conclusion:
From this article, we mean to bring down the hindrances to
actualizing Artificial Intelligence techniques. These assets
will enable analysts to find out about extra models like
Kernel approach, Naïve Bayes, Deep Learning and so on.
As Machine Learning techniques advances, and the newer
area of ML uses multilayered ANN to deliver high accuracy
in tasks. we contend that the standards for good practice
audited in this preliminary will probably serve wellbeing
model in the field of healthcare services (Doupe, Faghmous,
and Basu 2019).
VI. FINDINGS AND CONCLUSION
This review study seeks to serve as a reference guide by
provided an overview of previous studies as regards the
application of machine learning in medical application. The
findings of our study are summarized as follows:
➢ The clinical predictive modelling and knowledge
discovery process healthcare has been investigated by
researchers, as observed by the large number of studies
published in the past decade.
The various pre-processing and machine learning methods
and models such as Supervised Learning, Unsupervised
Learning and Reinforcement Learning were investigated
then recommends the solution for future study.

Also
discussed
the
significance of predictive
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modelling using ML technique in healthcare industry, it will
also evaluate a choice of scenarios in the use of predictive
analytics with a particular focus on provision liberation
within health care.
The recommendations for the future study are:
✓ To extend the machine learning approaches, this will
comprise multiple attributes information that come from
multiple sources, including domain adaptation.
✓ To authenticate the use of ML tools as a clinical
prediction model to forecast drug candidates for different
diseases. Also, will improve the prediction accuracy in a
target task
✓ To identify the effective solution for missing data, data
cleansing, data imputation, dimensionality reduction,
rebalancing and harmonization of the data.
✓ To suggest an effective deep learning approach for
solving the clinical prediction issues while combining
the structured and unstructured data in the healthcare
field to assess the risk of disease.
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