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Abstract: The applications of artificial intelligence and machine learning will eventually be useful in every industry. By putting any of
these strategies into practice at work, you can make your work more productive in any area. Both of these can be utilized in the context of
the retail pharmaceutical industry. However, their uses are very different from one another in a number of important respects. Not only is
it feasible to anticipate the health of the patient with the assistance of the machine learning prediction model, but it is also possible to
forecast the therapy that will be delivered to them. When Al technologies are used for automation, the amount of work that has to be done
with the same number of resources can be accomplished with fewer persons working and with fewer resources. In this paper, we develop
an improved supply chain management in e-pharmacy supply chain using the assistance of the machine learning intelligence. The machine
learning intelligence using supervised learning offers an improved support on the supply chain for the drugs to be transported, tracked and
delivery to the customers. The simulation in conducted to test the efficacy of the supply chain management of e-pharmacy drugs using
machine learning algorithm. The simulation is conducted to test the efficacy of the model against various other models. The results of

simulation shows that the proposed method achieves higher rate of accuracy than the other methods.
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1. Introduction

A retail pharmacy is a different sort of pharmacy from a
typical pharmacy since it functions more similarly to a
retail than a traditional pharmacy does. This retail
establishment gives a diverse group of customers access
to drugs that are tailored to their specific needs [1].
Community pharmacies, often referred to as retail
pharmacies, are run by pharmacists who offer a service to
the areas in which they reside by stocking supplies that are
normally required for medical treatment. Retail
pharmacies are also referred to as community pharmacies.
Community pharmacists are responsible for more than just
filling prescriptions; in addition to this, they are expected
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to provide patients with advice regarding the appropriate
use of the medications they dispense [2].

Acrtificial intelligence (Al) and machine learning will be
implemented across all industries in the not-too-distant
future. It is recommended that the use of artificial
intelligence in the pharmaceutical sector be carried out in
a manner comparable to that which has been carried out in
the banking industry and in other industries [3]. It is a
common practice to use the terms machine learning and
artificial intelligence interchangeably, despite the fact that
they don't refer to the same thing in the same way.
Nevertheless, there is a contrast between these that is not
quite as evident as one might think. The task that has to be
done is carried out by machines equipped with artificial
intelligence and algorithms for machine learning [4].

Utilizing the antiquated medical and pharmaceutical
practices that were prevalent in the past is not a prudent
course of action any longer. According to the thoughts of
those who are knowledgeable in this field, a prompt
response is necessary in order to avert the impending
disaster that will occur in the healthcare system [5]. When
essential drugs are no longer available at local pharmacies,
the health of the general people is put at serious danger. It
is of the utmost importance to formulate an outlook
regarding the impending drug scarcity [6]. Theft of
pharmaceuticals by those working in the medical sector,
such as nurses and pharmacists, is an additional aspect that
contributes to the problem. This is a factor that contributes
to the problem [7]. The construction of a mechanism that
will prevent people like them from gaining access to the
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drug is necessary since there is a requirement for it. The
vast majority of the time, a doctor will prescribe a drug
not because he believes it to be the best option available
but rather because he has previous experience working
with that specific medication. It is of the utmost
importance to develop a method that is able to decide
which medicines are most effective in the treatment of a
particular condition [8].

The current period of narcotic epidemics, which is a direct
result of the rising global improper use of controlled
medications, calls for a regulation that is rigorous and
strict in managing and monitoring the total distribution of
narcotic medicines [9]. This regulation is required because
the current period of narcotic epidemics is a direct result
of the rising global improper use of controlled
medications. In light of the current state of widespread
drug abuse, it is imperative that we implement this rule
[10]. The compliance of private pharmacy retail retails
with the regulations controlling the sale of narcotic
prescription drugs was found to be insufficient through a
combination of methods (descriptive cross-sectional and
simulated consumer). These methods led to the discovery
that the compliance of private pharmacy retail retails was
insufficient [11]. This was the realization that was arrived
at. When it comes to the research of the impact that facts
have on pharmacy practice, it is likely that the simulated
methodology will be considered as a more reliable and
dependable methodological instrument. This is something
that is possible because it has the potential to be more
resilient. According to the findings of this investigation,
during the time period covered by this study, private
pharmacy retails that supplied powerful drugs did not
adhere to the criteria for controlled medication
prescriptions even though they stocked these products.
They are willing to offer massive quantities of
medications to a single customer even if that customer
does not have a prescription for narcotics provided that
they have sufficient stock of the medication. Because of
this, obtaining opioids and abusing them is now lot
simpler than it was before [12].

Before dispensing narcotic medications, pharmacists have
a moral responsibility to monitor and confirm that
customers have prescriptions for the drugs in question, as
well as to conduct customer abuse risk assessments. In
addition, monitoring and confirming that customers have
prescriptions for the drugs in question is an important part
of this responsibility. On the other hand, as was said
before, a sizeable portion of the workforce in the
pharmaceutical industry is complicit in a wide variety of
unethical practices and violates professional ethics in
ways that are unacceptable [13]. A recent investigation
into the supply chain for illegal narcotics in the United
States revealed that pharmacy fraud, in which licensed

pharmacists undercount dispensed pharmaceuticals or
incoming inventories, is a significant entry point for
obtaining more of these substances. This finding was
made public as a result of the findings of the investigation.
As aresult of this inquiry, this finding was made available
to the public [14].

Before you, there have been a significant number of
researchers who have argued for the importance of
artificial intelligence and machine learning. Al and ML
have been shown by researchers to have the ability to help
minimize the demand for human labor, which is a positive
development. The outcomes of the studies indicate that the
fundamental goal of both machine learning and artificial
intelligence is to reduce the amount of labor that must be
performed by a human being. This purpose applies to both
fields. They advocated for the use of Al and ML in a wide
variety of businesses and identified retail as a great option
for such applications due to the industry poor profit
margin and high human labor expenses [15]. They also
pushed for the use of Al and ML in the military. Several
research have come to the conclusion that the volume of
patients that retail clinics treat bestows enormous benefits
upon the community. Patients have access to a variety of
retail clinics from which they can make their selection in
order to receive assistance in meeting their criteria for the
medications they require. As a direct consequence of this,
a lesser quantity of strain is positioned upon the nation
public hospitals. The most challenging obstacle, however,
will be successfully connecting these retail clinics to the
larger healthcare system. At the same time that they are
administering the medication to the patient, they will be
able to collect the patient medical history [16].

In this paper, we develop an improved supply chain
management in e-pharmacy supply chain using the
assistance of the machine learning intelligence. The
machine learning intelligence using supervised learning
offers an improved support on the supply chain for the
drugs to be transported, tracked and delivery to the
customers.

2. Related Works

In prior sections, we examined the numerous applications
of machine learning (ML) technologies that have been
made in the management of supply chains. These
technologies include artificial intelligence (Al), robotics,
and computer vision. A conceptual framework was
developed to provide a high-level overview of the results
that may be expected from deploying ML throughout the
entirety of SCM, but which would be impossible to attain
using more conventional approaches. In particular, the
purpose of this framework was to provide an overview of
the effects that may be expected from installing ML over
the rest of SCM. This was accomplished by developing
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this framework. In addition, some helpful information
regarding the conditions that are required as well as those
that are sufficient for making efficient use of ML in SCM
was supplied [17].

As can be seen in Figure 5, the fundamental effect of
utilizing ML methods such as LSTM in the supplier
evaluation process is the extraction of critical information
that may have a significant influence on the segmentation
of suppliers and the selection of those suppliers. When it
comes to the evaluation of suppliers, this is one of the
primary advantages of using ML methods. The amount of
time spent evaluating vendors in regard to criteria can also
be decreased by using machine learning algorithms, which
make use of a more limited number of characteristics for
classification. This keeps the number of features that are
used in the classification process manageable [18].

The application of ML yields more accurate risk forecasts,
analyses, and mitigation strategies when it is used to
SCRM. The incorporation of ML into SCRM has the
potential to produce a solid supply chain, which, in turn,
can shield the company operations and improve its bottom
line. This is only one of the numerous potential
advantages that would arise as a consequence of doing so.
The use of machine learning to estimate demand and sales
can result in more accurate forecasting of both, which can
then lead to lower inventory costs due to a more accurate
evaluation of the quantity of goods that need to be kept on
hand. Using machine learning to estimate demand and
sales can also result in more accurate forecasting of both
demand and sales [19].

When utilizing ML techniques, it is feasible to uncover
previously unnoticed inventory trends that have a major
influence on cost savings. This can be a huge time and
money saver. We may be able to construct an autonomous
inspection system with the assistance of Al in order to
reduce the amount of losses that take place within
distribution facilities as well as during deliveries made
directly to the locations of individual consumers. The
management of a company supply chain would not be
complete without transportation and distribution, but
these two processes might add up to significant costs for a
company [20].

The use of machine learning in transportation and
distribution systems has the potential to enhance route
development as well as research on consumer behavior.
Both of these aspects contribute to meeting delivery
deadlines and ensuring that consumers are happy with the
service they receive. Production planning is yet another
aspect of SCM that has been made more challenging due
to a number of restrictions imposed on it. It is expected
that a production planning system that is up to the
challenge will be able to handle these restrictions in an

effective and efficient manner. When used to make-to-
stock and build-to-order production processes, ML
approaches may dramatically improve the accuracy of
scheduling and production planning. This is especially
true for build-to-order production workflows. The key to
doing this is striking an appropriate equilibrium between
the constraints imposed by each workflow [21].

Standard procedures, as was said earlier, can be
problematic when dealing with issues that include vast
amounts of data. Standard procedures also have their
advantages. Because of this, academics have lately begun
to focus their attention on the application of ML strategies
to the control of supply chain processes [23]. This is due
to the fact that ML techniques are even more effective than
traditional techniques when working with a substantial
amount of data. On the other hand, there are two
arguments that can be made against the application of ML
approaches, and they are as follows: The vast majority of
Al-based methods i) collect data from the past in order to
make projections for the future, and (ii) employ these
projections in order to assess newly collected data. These
tactics are not capable of adjusting to the sudden changes
and revolutions that take place in challenging
circumstances [24].

When confronted with a scenario such as this one, in
which the problem situation is experiencing major and
unexpected changes, artificial intelligence is shown a
condition that bears no resemblance to what it has learnt
and experienced in the past. As a consequence of this, it is
possible that the usefulness and efficacy of Al
technologies will be significantly diminished. The validity
and fairness of the methods employed by machine
learning are occasionally called into question. The
problem arises when machine learning systems select,
based on the information they are provided, which models
are the best possible ones to employ. Specifically, the
problem arises when these systems choose which models
to use. That is to say, there is a possibility that they will
wind up making the situation much more severe, which is
precisely the problem that they intended to solve [25].

As a result of this, it is essential to monitor, evaluate, and
manage the outcomes of ML techniques in SCM based on
the rational desirability and cultural plausibility of those
outcomes. This can be done by taking into account the
rational desirability and cultural plausibility of those
outcomes. A human agent, also known as an SCM expert,
is required to investigate the results produced by Al-based
methods in order to ascertain whether or not the results
and strategies that are created from these methods are both
culturally acceptable and logically desirable. This is
essential in order to guarantee that the use of ML in SCM
will produce outcomes that are effective, efficient, and
adequate.
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3. Proposed Method

In the proposed approach to running a business, the
production phase takes place in the factory, and the
finished goods are then shipped to various retail outlets.
As a result of this structure, the retailer is accountable for
ensuring adequate amounts of stock. The manufacturer is
provided with statistics regarding the sales of the goods as

well as the proceeds as soon as they are received from the
merchant. The informational divide between the two
parties means that the conventional technique has some
inherent limitations. It is possible for there to be either an
excessive amount of stock or not enough stock if a retailer
cannot be relied upon and does not provide the
manufacturer with reliable information regarding demand
as in Figure 1.

Data Collection ) | SCM Risk
Management
Planning
Data Pre-
processing Risk Prediction
¥
Feature
Selection
A
Metric
Selection
\
LSTM Algorithm

Fig 1: Conceptual Model

Furthermore, according to the legislation, every industry
is expected to comply with particular laws that are
designed to lessen the amount of damage that they
produce to the environment. These laws are designed to
limit the amount of damage that industries cause to the
environment. An approach known as cap-and-trade has
been implemented throughout all sectors of the economy
in order to cut down on carbon emissions. This model
takes into consideration, as an integral part of the overall
strategy, how important it is to ascertain the degree to
which anything has an effect on the environment around
it. The conventional retail model, the conventional
manufacturing model, and the overall expected profit
from the conventional retail model are the three
components that make up this model.

2.1. Retailer’s Traditional Model

The design is depicted in figure 1, which can be found
here. The idea of stocking costs, which refers to the
amount of money spent by the retailer so that the goods
can be kept in stock, is an essential component of the
standard model. This cost refers to the total amount of

money. After the wholesaler has purchased the entire lot
directly from the manufacturer, the products are then
made available for purchase by the retailer to the
individual who will ultimately use them. As a result, the
customer pays the retail for the opportunity to purchase
the items, despite the fact that the retail continues to retain
ownership of those items. When producers take use of this
agreement, they are excused from paying any duty that
may be applicable to their goods. After an item has been
delivered by a manufacturer to a retailer, the manufacturer
is no longer responsible for the holding costs associated
with that item. The following is a formula that can be used
to determine a retailer demand.

D = ab’e/

The formula specifies that a is a scaling factor, y and B is
a shape, and service delivered to customers, en is a
measurement of the influence on the environment, and e
is the form qualities.
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If a retail continued to conduct business in the
conventional manner, the following would account for the
entirety of its profit:

pab’e) —wQ, —h—C(L)
(p-w)Q, —s(ab’e/ -Q,)-05pe—-C(L) Q

The manufacturer does not acquire correct data on the
demand from customers as a result of the retailer inability
to offer reliable data to the manufacturer. As a direct
consequence of this fact, the prevalent model forecasts
that either an abundance of stock or a deficiency of stock
will materialize. It is hard to quantify the holding or
shortage that happened during the lead time period since
we do not have the information regarding the lead time
demand. An upper bound lemma can be applied, to readily
detect the expected holdings or shortages during the lead
time demand even in the lack of distribution information.
With the assistance of the upper bound lemma, one is able
to accomplish this goal successfully. Following is a list of
the logical inferences that can be inferred from this
lemma:

Lemma 1.

The amount of surplus inventory that is expected to be
present is

E,(Q —abe/L)< 0.5\/52 +(Q,

An estimate of the total quantity of merchandise that will
be absent from the inventory:

ab’e/L)-(Q,

Equation (1) can be restated in terms of the retail
anticipated profit with the assistance of Equations (2) and
(3), as demonstrated by the following expression:

E=p(ab’e/L+Q,)

Manufacturer’s Model

E, (ab’e/L-Q, )< 0.5\/52 +(0

In the traditional paradigm, the production process is
guided by whichever option the producer considers to be
the most effective at any given time. A producer income,
denoted by the symbol ®Qr, is contrasted with the cost of
manufacturing, denoted by the symbol kQr, where k
stands for the unit cost of production. The following sums
of money, according to the conventional model of doing
business, are those that the maker can anticipate making:

E: a)Qr - er = (a)_k)Qr
Total Expected Profit

—abye,fL) —~(ab’e/L-Q

It is possible to arrive at an estimate of the total profit that
may be expected to be made using the standard model by
adding the solutions. The following is an example of such
an estimate:

ab’e’ <
S 9 E

?P derivative with regard to Qr, L, b, and en can be
utilized in order to maximize one potential financial gain.

Formulation of LSTM

Assume that you have to preprocess a dataset that has the
length  t; and contains the time  series
{i(t1),i(t2),i(t3),--,i(tj)}, which stands for i.e Consider for
a moment that you have the task of eliminating duplicates
from the dataset (t;).

As a result of applying the normalization, the time series
i(tj) looks like this after it has been processed:

i(t;)= [i(t) —min(i)}/[max(i)—min(i)]

where, max(i) and min(i) stand in for the highest and
lowest possible values of i, respectively.

Before dividing the collected information into a training
set and a test set, the data will undergo some kind of
modification throughout this stage of the process. The
LSTM model is fed the training set, and the test set is what
is utilized to evaluate how well the model predicts things
based.on how well it performs its performance metrics.

In ofder to obtain the predicted demand at time tj;, the
demand i(t;) is initially fed into the first hidden layer of an
LSTM with state h1 serving as the starting state. This step
is performed in order to gain the projected demand at time
_ abyé]ﬂl_(),l) h1 is the symbol used to signify the output of the
first’layer (tj). The second hidden layer operates in a
manner that is analogous to that of the first hidden layer
in that it bases its own output not only on the output of the
first layer but also on the projected demand of the first
layer. The output of the second hidden layer, represented
by h2, is determined by fusing together the results of the
evaluation of the first hidden layer, denoted by h1(t;), and
the state of the input. This is done in order to establish the
output of the second hidden layer (t;). When anything like
this takes place, the output value h2 and the input demand
h2(t;1) are sent on to the hidden layer that comes after it

).

After the time series demand data forecast has been
developed, it is then passed from one layer to the next until
the very final layer, which is responsible for computing
the expected demand and bringing the process to a
conclusion. Within the confines of this conversation, the
output that is expected to come from the output gate at the
point in time tj is denoted by the symbol o(t;).
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4. Results and Discussions

The WDs met to discuss and analyze a variety of
approaches concerning the distribution of palliative
medications to community pharmacists. Included in them
were commercial and quality 'value-added' services to
assist WD in acquiring community pharmacy business
from competitors using Solus contracts, as well as quality
improvements to facilities and infrastructure to assist WD
in increasing its stock volume in the market. In addition,
these services helped WD in acquiring community
pharmacy business from competitors. In addition, the
provision of these services assisted WD in increasing the
volume of its stock on the market. In contrast to the small-
scale wholesalers, which typically offer a more limited
selection of medications at a more affordable price, three
national distributors offered a full-line service that
covered all prescriptions, including palliative treatments.
This was in contrast to the small-scale wholesalers. In
contrast to the more modest wholesalers, this was a much
larger operation. Because there were only three FLs
competing for the attention of manufacturers, the
competition in the market for branded medications was
not as strong as that in the market for generics. There was
talk of a dual system or a Solus system, either of which,
according to WD, guarantees that there would be a
consistent supply available on the market. They also
believed that the agreements would provide a more stable
environment for the future financial transactions that
would follow them.

In spite of the prevalent assumption, certain SLs have
argued that the risk of a supply failure is enhanced because
the product cannot be purchased from different WDs due
to the nature of the Solus contracts. This is contrary to the
belief that most people hold. The amount of the discount
that pharmacists were qualified for was determined by the
volume of merchandise that was purchased from WDs.
This allowed pharmacies to save more money. These
numbers were determined by professional truck drivers. It
likely that because Solus was the only provider, they didn't
feel the need to offer competitive pricing on their
contracts. This is something that needs further
investigation.

When the company was unable to secure sufficient stock
levels, it committed a commercial faux pas, which had a
negative affect on the company ability to serve its CPs and
to generate revenue. This commercial faux pas also caused
the company to lose money. Because of this, the company
was unable to generate any kind of income. Because the
services offered by WDs were so similar to those offered

by their competitors, it was difficult for these types of
companies to differentiate themselves from the other
companies in their industry. Some of the most significant
things that WDs can do to keep ahead of the competition
and sell more products are to improve the quality of their
customer service, IT ordering, storage facilities, and
logistical infrastructure. Increasing the variety of products
they sell and expanding their geographic reach are also
essential approaches to grow their business.

Because a very tight and secure, assured supply chain is
made possible by a streamlined supply chain with fewer
firms in the sequence of activity, as well as a reduced risk,
strategic improvement and control of the supply chain
were seen as priorities. This was due to the fact that a
streamlined supply chain makes a very tight and secure,
assured supply chain possible. The government agency
that was responsible for regulating pharmaceuticals was
also responsible for conducting routine audits of their
partners to ensure that WDs were adhering to the
regulations and preserving the safety of their patients.
These audits were conducted by the government agency
that was responsible for regulating pharmaceuticals. It
was crucial to work together with pharmacies to find
solutions to the problems that they had with customer
service because this may have put strain on any working
relationship. In order to find these solutions, it was
necessary to work together with pharmacies.

Strategic supply effects that operated as barriers included,
among other things, the availability of generic drugs,
quotas, and storage space for WDs. On the other hand, this
category of influences was not limited to only these three
components by themselves. When compared to the system
that is utilized for the distribution of branded
pharmaceuticals, the mechanism that is utilized for the
distribution of generic drugs was viewed by WDs as being
more like to a commaodity market. It was hypothesized that
the high demand for generics was caused by the
commissioning and incentive programs run by the NHS,
in addition to the purchasing patterns of community
pharmacists. This was in addition to the fact that the
purchasing patterns of community pharmacists
contributed to the high demand. The evidence
accumulated lent credence to this hypothesis. On the other
hand, manufacturer decisions to pull a generic off the
market were attributed to the product low global demand
or low profit margins. Both of these factors were blamed
on the manufacturers. The decision (figure 2-6) was
primarily based on the consideration of these aspects of
the situation.
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The majority of the discussion was centered on the idea of
instituting quotas as a means of rationing drugs and
ensuring that they are distributed in an equitable manner
through the use of a mechanism. By imposing supply
restrictions on the market, governments are able to
regulate the amount of illegal medicine that is brought into
their country for the purpose of reselling it in another
country. This is one of the ways that governments can
control the amount of illegal medicine that is brought into
their country. It is possible that WDs will seek to impose
product quotas in order to prevent pharmacies from
placing excessive orders and bartering with one another.

The poor quality of the findings can be attributed to a
number of factors, including the absence of participation
from manufacturers of palliative care, the relatively low
number of WDs who were included in the research, and
the fact that the data collection was done in retrospect. All
of these factors contributed to the research being
conducted in the past. There were many opportunities

presented to WD members to reply to invitations to join
(directly and through the trade association), but they did
not take advantage of these options.

It is quite likely that this was the outcome of the
commercial and political sensitivities around drug
shortages, as well as the work limits connected to
preventing shortages in the wake of Brexit. Both of these
factors contributed to the situation. Both of these
considerations have the potential to influence how
medicine shortages are addressed. In spite of this, we were
nevertheless able to glean useful information from a
collection of WDs that stood for various nodes in the
supply chain. This study contributes to the corpus of work
known as supply chain research, presenting both an
important and distinctive perspective, by focusing its
emphasis on the perspectives of individuals who have
impairments throughout the course of its investigation.
When it came to the responder profile, the researchers
gave greater weight to CPs than they did to WDs. This
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allowed them to collect enough data to make their study
statistically significant. This is due to the fact that there
were a greater number of qualified CPs than there were
WDs in their study.

5. Conclusions

The purpose of this research was to explore the use of ML
techniques across the various stages of the supply chain
by means of conducting a survey to gather this
information. As a consequence of this, following a brief
introduction to many common supervised, unsupervised,
and LSTM approaches, there was a discussion of how
each method may be applied to the supervision of various
components of the supply chain that came after it. We
covered two distinct machine learning approaches in
depth in the previous section under a Provider. To begin,
we went over an explanation of the LSTM approach and
how it may be implemented in the process of evaluating
and choosing providers. This was done so that we could
get a better understanding of what was being discussed. It
is absolutely necessary for managers to exercise caution
whenever they are installing new algorithms. When doing
s0, they should take into consideration the interpretability
of the chosen algorithm in the context of the industry as
well as the compatibility of the chosen algorithm with the
nature of the data. Some business sectors have only lately
begun to implement ML strategies in an effort to enhance
the operations of their supply chains. Research on this
topic include doing interviews with manufacturers and
looking at many other forms of community delivery of
palliative medicines, such as location-based hubs or quick
response teams.

References

[1] Mariappan, M. B., Devi, K., Venkataraman, Y., Lim,
M. K., & Theivendren, P. (2022). Using Al and ML
to predict shipment times of therapeutics,
diagnostics and vaccines in e-pharmacy supply
chains during COVID-19 pandemic. The
International Journal of Logistics Management.

[2] Mariappan, M. B., Devi, K., Venkataraman, Y., &
Wamba, S. F. (2022). A large-scale real-world
comparative study using pre-COVID lockdown and
post-COVID lockdown data on predicting shipment
times of therapeutics in e-pharmacy supply
chains. International Journal of  Physical
Distribution & Logistics Management, (ahead-of-
print).

[3] Wamba, S. F., Dubey, R., Bryde, D. J., Foropon, C.,
& Gupta, M. (2022). Guest editorial: Bridging the
research-practice gaps in supply chain management:
lessons from COVID-19. The International Journal
of Logistics Management, 33(4), 1149-1156.

(4]

(5]

(6]

[7]

(8]

[l

[10]

[11]

[12]

Mukherjee, S., Baral, M. M., Pal, S. K., Chittipaka,
V., Roy, R., & Alam, K. (2022, May). Humanoid
robot in healthcare: A Systematic Review and Future
Research  Directions.  In 2022  International
Conference on Machine Learning, Big Data, Cloud
and Parallel Computing (COM-IT-CON) (Vol. 1,
pp. 822-826). IEEE.

Velayudhan, B., Savithri, J. J., & Kavitha, B. (2021).
The Conceptual Framework For Unlocking The
Pandemic Imposed Challenges In Healthcare
Management And The Economy With Digital
Transformation. Impact of Pandemic on Business
and Management: Strategies for Sustainability and
Growth, 216.

Dubey, A., & Verma, A. S. (2022). Effective Remote
Healthcare and Telemedicine Approaches for
Improving Digital Healthcare Systems. In Digital
Health Transformation with Blockchain and
Artificial Intelligence (pp. 273-297). CRC Press.

Mishra, V., & Sharma, M. G. (2022). Digital
Transformation Evaluation of Telehealth using
Convergence, Maturity, and Adoption. Health
Policy and Technology, 100684.

Hasan, I., Dhawan, P., Rizvi, S. A. M., & Dhir, S.
(2022). Data analytics and knowledge management
approach  for COVID-19 prediction and
control. International Journal of Information
Technology, 1-18.

Yuvaraj, N., Raja, R. A., Kousik, N. V., Johri, P., &
Divan, M. J. (2020). Analysis on the prediction of
central line-associated bloodstream infections
(CLABSI) using deep neural network classification.
In Computational Intelligence and Its Applications
in Healthcare (pp. 229-244). Academic Press.

Arivazhagan, N., Somasundaram, K., Vijendra
Babu, D., Gomathy Nayagam, M., Bommi, R. M.,
Mohammad, G. B., ... & Prabhu Sundramurthy, V.
(2022). Cloud-internet of health things (IOHT) task
scheduling using hybrid moth flame optimization
with deep neural network algorithm for E healthcare
systems. Scientific Programming, 2022.

Viswanadham, N. (2021). Ecosystem model for
healthcare platform. Sadhana, 46(4), 1-13.

Baressi gegota, S., Lorencin, I., Andeli¢, N.,
Musulin, J., Stifani¢, D., Glu¢ina, M., ... & Car, Z.
(2022). Applying Regressive Machine Learning
Techniques in Determination of COVID-19
Vaccinated Patients’ Influence on the Number of
Confirmed and Deceased
Patients. Mathematics, 10(16), 2925.

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2024, 12(7s), 104-113 | 112



[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Lakshminarayanan, R., Mariappan, L. T., (2020).
Analysis on cardiovascular disease classification
using machine learning framework. Solid State
Technology, 63(6), 10374-10383.

Mohana, J., Yakkala, B., Vimalnath, S., Benson
Mansingh, P. M., Yuvaraj, N., Srihari, K., ... &
Sundramurthy, V. P. (2022). Application of internet
of things on the healthcare field using convolutional
neural network processing. Journal of Healthcare
Engineering, 2022.

Bajpai, N., & Wadhwa, M. (2021). India's
Experience with ICT in the Health Sector: Lessons
for sub-Saharan Africa (No. 51). ICT India Working
Paper.

Zhang, H., & Mu, J. H. (2021). A Back propagation
neural network-based method for intelligent
decision-making. Complexity, 2021.

Holmér, G. W. & Gamage, |. H. (2022).
Development of a data-driven marketing strategy for
an online pharmacy.

Rego, L., Brady, M., Leone, R., Roberts, J.,
Srivastava, C., & Srivastava, R. (2022). Brand
response to environmental turbulence: A framework
and propositions for resistance, recovery and
reinvention. International Journal of Research in
Marketing, 39(2), 583-602.

El Barachi, M., Salim, T. A., Nyadzayo, M. W.,
Mathew, S., Badewi, A., & Amankwah-Amoah, J.
(2022). The relationship between citizen readiness
and the intention to continuously use smart city
services: Mediating effects of satisfaction and
discomfort. Technology in Society, 71, 102115.

Jat, A. S., & Granli, T. M. (2022). Blockchain for
Cybersecure Healthcare. In International
Conference on Mobile Web and Intelligent
Information Systems (pp. 106-117). Springer, Cham.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Afzal, F., Ahmad, A. A., Ali, Q. A., Joshi, S., &
Mehra, S. (2021). Fulfilling the need of hour:
systematic review of challenges associated with
electronic medical record (EMR) implementation-
SBEA model. Vidyabharati International
Interdisciplinary Research Journal, 13(8), 649-662.

Hargrove, T. (2022). College of Management and
Technology (Doctoral dissertation, Walden
University).

Chidhau, S., Mutizwa, B., & Muzama, T. R. (2021).
The impact of the digital health interventions in
curbing COVID-19 in Zimbabwe. International
Journal of Clinical Inventions and Medical
Science, 3(1), 40-52.

Yuvaraj, N., Srihari, K., Chandragandhi, S., Raja, R.
A., Dhiman, G., & Kaur, A. (2021). Analysis of
protein-ligand interactions of SARS-Cov-2 against
selective drug using deep neural networks. Big Data
Mining and Analytics, 4(2), 76-83.

Badr, N. G., Carrubbo, L., & Ruberto, M. (2021).
Responding to COVID-19: Insight Into Capability
Re-Configuration of Healthcare Service
Ecosystems? The Use Case of Hospitalization at
Home. Journal of Strategic Innovation &
Sustainability, 16(2).

Kamble, S.D., Saini, D.K.J.B., Jain, S., Kumar, K.,
Kumar, S., Dhabliya, D. A novel approach of
surveillance video indexing and retrieval using
object detection and tracking (2023) Journal of
Interdisciplinary Mathematics, 26 (3), pp. 341-350.

Yadav, N., Saini, D.K.J.B., Uniyal, A., Yadav, N.,
Bembde, M.S., Dhabliya, D. Prediction of Omicron
cases in India using LSTM: An advanced approach
of artificial intelligence (2023) Journal of
Interdisciplinary Mathematics, 26 (3), pp. 361-370.

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2024, 12(7s), 104-113 | 113



