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ABSTRACT

Health budget allocation choices are increasingly aided by medical technology’s economic evaluation
(EE). With thousands of new items launched each year, the medical device (MD) business is one
of the most active domains of medical advancement among providers of innovation. Some of these
considerations have to do with the specifics of how the gadget works. The paper examines the
investment assessment of new medical devices from an industrial viewpoint. The strategy EE-MD
presented should lead to more inventive and cost-effective surgical supplies for the medical industry.
The study’s purpose is to better the decision-making process for medical device development. Small
and medium-sized firms are a crucial source of innovation for the future, and the research focuses
mostly on them. Design economy and professional engineering literature are linked in the article.
The proposed multi-attribute and team method to construct selection discusses the financial factor
and provides a strong foundation for ongoing program management by identifying project-specific
risks and strategic alliances.

KEYWORDS

Business, Economic, Healthcare, Industry, Medical Devices, Supply Chain

INTRODUCTION

Many medical devices diagnose or treat disease and disorders (Chae et al., 2020). These include
instruments, apparatuses, implants, machines and tools, and in-vitro diagnostic reagents (Daubner-
Bendes et al., 2021). In some instances, gadgets that produce radiation for medicinal purposes are
considered medical devices (Polisena et al., 2020). Diagnostic ultrasound equipment, x-ray machines,
and medical lasers are also a part of the medical technology business.

Low-risk Class I medical devices include bandages, surgical equipment, and non-electric
wheelchairs (Prinja et al., 2021). Class II devices provide a moderate level of danger (Fraser, 2020).
While Class III presents a significant level of risk, it is critical to maintaining or restoring health.

All medical gadgets are considered medical devices. Yet not all medical devices should be referred to as
amedical gadget. This is, in fact, a common misconception (Dimmock et al., 2020; Fontenay et al., 2020).

Implants and other one-time-use devices do not require regular inventory or service because they
can go with the patient or are discarded after use (Atanasova-Belichenova, 2020).
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A product’s life cycle is used as a basis for the life cycle of a medical device (Ruggeri et al.,
2020). In the same way as any product, medical gadgets begin in a manufacturing facility before
being sold to the end user (Cooper et al., 2021).

Arthritis and impaired circulation are just two of the many ailments that could benefit from a
medical gadget (Nguyen-Marzin et al., 2020).

Medical technology can impact improved patient outcomes and decreased healthcare costs (Merola
etal.,2020). As one of the fastest-growing industrial sectors, the medical innovation industry delivers
high-paying employment for Americans. In-vitro diagnostic devices, diagnostic imaging equipment,
dental equipment and supplies, ophthalmic devices, cardiovascular devices, hospital supplies, and
other medical devices are part of the medical device sector (Petra & Vladimir, 2020).

A medical device is considered “active” if its functioning relies on a different source of energy
than what is created by the body or gravity (Maresova et al., 2020). Active medical devices work by
altering density or converting energy.

The medical device amendments give the Food and Druge Administration (FDA) the authority
to regulate medical devices to ensure efficacy and safety (Vutha, 2020). This authority is embodied
in the general controls. All three classes of medical equipment are subject to known restrictions;
however, Class I devices are the only ones (Kocaman et al., 2018).

The management and practice of big enterprise healthcare include methods to minimize accidents,
industrial illnesses, and stress in the workforce (Moorkens et al., 2020). Medical, surgical, nutrition,
and lifestyle instructions fall under the health industrialization category. Medical practices aim to
increase patients’ length of life and quality of life (Sheron et al., 2020). Industrial health dangers
intensified after the Industrial Revolution (Ma et al., 2020). Those with specified occupational
illnesses were eligible for benefits and were required to report their symptoms. Multi-billion-dollar
conglomerates of businesses make up the medical-industrial complex. These include physicians’
offices, hospitals, nursing homes, insurance firms, drug makers, hospital supplies and equipment,
real estate and construction corporations, and health systems (McPake et al., 2020).

According to the World Health Organization (WHO), a system of medicine includes all methods
of health maintenance and disease prevention and diagnosis based on ideas, beliefs, and experiences
unique to particular cultures, regardless if they can be rationally explained (Tolga et al., 2020). Many
sectors within the economy supply commodities or services to treat patients with curative, preventative,
rehabilitative, and hospice care (Wouters et al., 2020).

An economic review aims to compare the costs and results of healthcare treatments. Economic
efficiency can then be measured (Kim et al., 2020). To be considered an economic evaluation,
research must have two fundamental characteristics. First, it must include an evaluation of both the
costs and project results (Patel et al., 2020). The Health Transformation Alliance (HTA) relies on
economic assessments to determine if a health technology is cost-effective. It addresses decision-
making demands, balance growing healthcare needs and health technologies, and delivers suitable
services in a constrained health setting. Economics may be used to value intervention in terms of
opportunity cost. If a transparent framework is adopted, patients’ health and results may be linked to
prices and resources. Using economic assessment, public health experts may assess various public
health treatments (Lindner et al., 2020). It is, thus, possible to evaluate a project’s costs and benefits.

Technology, online marketing, and sophisticated purchasing techniques can improve supply
chains. These achievements may be attributed to compatibility and concepts gained from customers’
response. Resilient supply chain solutions reduce risk by making network activity visible in real time.
These solutions also enable businesses to adapt and adjust their procedures, which leads to strategic
processes and high levels of reliability.

The main contributions of this article are as follows:

1. Discuss the importance of medical equipment in healthcare delivery.
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2. Optimize population health to support research that identifies, measures, and compares activities
with effect, scalability, and sustainability.

Forecast the economic effect of future activities and services via high-quality assumptions and projections.
Complete the decision-making process by calculating costs and benefits of potential courses of action.
5. Increase conception (95.2%), testing (96.8%), risk assessment (38.4%), and production (94.1%).

B

Section 2 reviews the literature survey for the existing method of medical device evaluation in
the industrial system. Section 3 dicsusses the proposed EE-BD method. Section 4 uses experiments
to explore the economic assessment of the medical-industrial system. Section 5 concludes the study.

PRIOR RESEARCH

This article examines the manufacturing process and lifecycle of medical devices in low-resource
settings. It identifies concerns, challenges, and possibilities. The article expands on the first phase
results, describing obstacles to gaining access to medical equipment in developing countries.

La Fé-Perdomo et al. (2021) discussed a myriad of material systems, phenomenological and
statistical process models, monitoring strategies, and optimization approaches. Selective laser melting
(SLM) development in the healthcare industry must also consider these concerns. Metal systems in
medical equipment may be selectively melted using lasers. There are four major areas to consider:
(1) existing and unique materials; (2) process modelling; (3) tracking and quality assessment; and
(4) efforts to improve process aspects (i.e., surface roughness, porosity, and mechanical properties).

MacNeill et al. (2020) discussed a sharing economy in which resources and environmental costs
are distributed across time and with recurrent use. Products that are used once and then discarded
are part of the linear supply chain (LSC). These single-use disposable medical gadgets are becoming
more common in high-income countries.

Healthcare spending has skyrocketed. Waste and pollution from the healthcare industry continues
to harm public health. Supply chain disruptions and demands cause interruptions. The medical device
industry’s transition to a more circular economy can deliver complicated treatment while reducing emissions.

Bitkina et al. (2020) noted that medical device dependability and safety are critical to healthcare
systems. Patients and provider needs must, therefore, be considered throughout the development of
the device due to its impact on user experience (UX). Medical device manufacturing costs may be
reduced by using ergonomic design concepts.

A global literature review can be used to focus on designs that impact UX and usability challenges
related to medical devices. The literature should emphasize human-centered elements like medical
technology and device design, type of user, scope of the medical device, and user location. This
article looks at the most critical medical device standards and regulations.

Lefley and MareSova (2020) used a multi-attribute model (MAM) to examine the industry’s
investment assessment of new medical devices. A proposed paradigm tackles project champion
bias, leadership influences, and authoritarianism. The strategy could lead to creative, cost-effective
improvements in medical equipment that promote efficient tools. The research should use small- to
medium-sized enterprises (SMEs) because they are an important source of innovation.

Tarricone and Drummond (2011) explored on the growth of the medical device industry, noting
that healthcare organizations can provide treatment in a broader range of areas. It is critical to
evaluate the value of medical devices to enhance resource allocation and priorities through accurate
information. Their assessment from both a clinical and economic perspective is more complex than
that of medicine. For example, aortic valve replacement via transcatheter aortic valve replacement
(TAVI) is a viable option for individuals at high risk of complications from open surgery or who
are ineligible for surgery. TAVI highlights the difficulties involved in assessing medical devices.
Medication review processes cannot be applied to devices without modification.
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Chasseigne et al. (2020) noted that the use of disposable or reusable materials in the operating
room (OR) may increase surgical efficiency. In addition, they may be the most environmentally
friendly option. One example is an examination into how a clinical pharmacist’s involvement in the
OR impacts the use of non-compliant medical equipment. Audits were conducted in several surgical
specialties, (urologic, digestive, and gynecologic) after a preliminary phase. Supplier costs for these
specialties were compared before and after the pharmacist’s involvement.

A complete literature survey is carried out on medical devices with economic evaluation. The
most considerable research is summarized here. This study uses EE-MD to delve into the economic
assessment of medical equipment in the healthcare market.

MEDICAL INDUSTRY ECONOMIC EVALUATION

Accordingly, the array of technologies represented by the umbrella phrase “medical devices” has come
under greater scrutiny due to cost efficiency. Several device-specific characteristics could complicate
a complete economic evaluation, as well as restrict its informative usefulness.

A medical device clinical trial is an inquiry or assessment of the safety or performance of a
medical device in its use for treatment, prevention, or diagnosis of human illness. Specific medical
devices may go through a clinical trial phase procedure. However, most will go through clinical trial
stages. The sequence is comparable for both types of medical devices.

To fulfill their intended function, medical devices that use compounds absorbed by the human
body must be classified as borderline goods by the FDA. A variety of healthcare firms offer services
like equipment, medicine production, or medical insurance. Individuals use a health gadget to keep
tabs on various aspects of their health. This research employed the analytic hierarchy process technique
to identify key players in the medical device industry and develop a novel strategy for upgrading the
distribution of health monitoring systems.

Figure 1 shows how a health monitoring system is a leading-edge technological alternative to
conventional patient care. Doctors use a wireless wearable bracelet (with sensors and an app) that gives
them remote access to a patient’s medical records. Patient progress can be monitored through vital signs,
alerting healthcare providers to problems like delayed recovery or adverse occurrences. In most cases,
patients have had their vital signs checked by a nurse or healthcare assistant before seeing a doctor.
Sedative, hypnotic, and anesthetic medicines may be administered using bispectral index monitors to
determine the patient’s level of sedation. An electroencephalogram assesses sedation levels. An infant’s
heart rate and rhythm can be reviewed via fetal heart rate monitoring, giving the doctor a better idea of
the baby’s progress. Pregnancy and childbirth may also use fetal heart monitoring. Accurate assessment,
early detection of asymptomatic and coexisting conditions, prompt diagnosis and treatment, referral for
hospital care and surgery when necessary, and the ability to follow the patient and make adjustments
to the course of treatment as necessary are hallmarks of high-quality care.

Social and economic factors, financial systems, organizational structures and procedures, health
technology, and human behavior play a role in determining healthcare access, quality, and cost.
Securing the scalability of important material suppliers and service providers is made feasible by
sufficient capital, maintaining energy resources and producing completed items.

Ri =k -z, < (R)O':EQ — (k“ﬂz + 0’172) _373 (D

Equation 1 denotes R for bispectral index monitors, k for a dialysis machine, and x for a fetal
monitor. A pulse rate, hypertension, and respiration monitor are the most basic tools. More complex
types can tell how much oxygen blood carries or the speed at which the patient breathes. Some can
even show the amount of carbon dioxide exhaled by the patient. The respiratory rate is a vital indicator
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Figure 1. General Medical Devices Used in the Health Industry
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that may be affected by various pathological illnesses and stressors like emotions, cognitive load,
temperature, physical exertion, and exercise-induced exhaustion. This example fits under the term
“patient monitoring system,” which refers to an organized group of machines or equipment used to
monitor a patient’s health in real-time.

m =sin ' H ~ (C) + %AC’“’ + wal _o @

Equation 2 gives C for cerebral oximeter, w for pulse oximeter, and H for smart bed. A vial
is used to collect the blood. After the sample is collected, it is sent to a laboratory to determine
triglycerides, high-density lipoprotein (HDL) cholesterol, and LDL cholesterol levels. Only a few
minutes are required for the operation. A lipid profile test has no hazards. Total cholesterol, HDL,
and triglycerides (another type of fat molecule) can be measured with a single blood test called a
lipid panel. LDL cholesterol is included; however, it is usually approximated than measured directly
due to its difficulty.

a@oP =D} +(a| P)Ui —p, +D7 —0, )

Equation 3 refers to a for device connections, P for EMR, i for medical records, and D for
ventilators. Patients treated for rSO2 desaturation are less likely to suffer severe organ damage and,
in turn, spend less time in the critical care unit. Through globalization, corporations have gained
access to more high-cost resources (i.e., labor, natural resources, and consumables).

Leading scholars agree that procurement and strategic planning work together. Strategic purchasers
must isolate their most lucrative spending categories to bring value to the company. Businesses should
examine their procurement needs, present spending, develop a procurement strategy, and choose
vendors or negotiate with suppliers.

Figure 2 depicts medical and non-medical devices that employ sensors to translate vital signs into
electrical impulses. Sensors may be used to monitor patients with long-term disabilities or illnesses
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(life-supporting implants and preventative actions). Sensors are employed in critical care and hospital units,
doctors’ offices and labs, dental clinics, and in-home care. Additionally, they may be found in medical
equipment that aids in detecting and treating illness or injury. Continuous information may be measured,
recorded, reproduced, or transmitted using analog equipment (analog machines and analog media). Analog
devices, for example, can measure, record, duplicate, or transmit unlimited degrees of transparency, voltage,
resistance, rotation, or pressure. Physicians can enter patient data into the software through a standardized
set of healthcare-related terms and clinical interface terminology. The interface terms improve accessibility,
allowing clinicians to see computer-stored patient data as plain text. Technology and its processes may
cause adverse effects or problems that necessitate additional testing and treatment. They may also lead to
a safer therapeutic approach than feasible without the new technology.

Figure 2. Health Measurements Using Sensors
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Equation 4 gives g for sensors, v for analog measurement unit, and n for user interface for
healthcare. Sensors transform diverse stimuli into electrical signals for analysis in digital diagnostic
instruments. Life-supporting implants, for example, may become more intelligent via sensors. These
may be used to monitor vital signs at the bedside or remotely. Specific types and uses of smart sensors
were chosen to illustrate the many motivators and factors mentioned. These definitions are not all-
encompassing. Each case study describes an actual implementation, addresses critical technical
concerns about the sensor’s use, and organizes essential resource requirements for intelligent sensors.

1 z
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Equation 5 refers to D for CPU, A for communications interface, x for no of patients, and k for
no of devices. Patients are more secure; their data is protected thanks to a communication interface.
Telecommunications equipment has become more user-friendly and is, therefore, being utilized by
a larger number of people across the globe. The “distance” between people continues to decrease.
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Equation 6 denotes K for data gathered from sensors, e for measuring patient health using devices,
x for power utilization, and A for battery management. Tools like nebulizers, blood pressure machines,
and glucose monitors may be used for health-related purposes. Policies have focused on maintaining
access through the global distribution to facilities and health professionals or increasing supply by
influencing training programs and payment rules.

According to Figure 3, advances in medical technology improves diagnoses and treatments. This,
in turn, improves outcomes. Patients may be monitored via telemedicine, with gadgets used to replace,
restore, or maintain failing physiological functions. Medical equipment is safer and more effective due
to the use of high-quality resources. As a result, patients have better recovery from illness and injury.

Figure 3. Functions of Medical Devices
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Medical devices also include radioactive material and electronic items. Products like x-ray machines
and medical lasers are examples of diagnostic ultrasounds. The use of non-invasive and continuous blood
pressure monitoring is becoming more prevalent. It is a successful method for preventing cardiovascular
disease and regulating anti-hypertensive treatments for hypertensive individuals.

Microcontrollers (MCUs) are used in personal blood pressure monitors, spirometers, pulse
oximeters, and heart rate monitors. MCUs are essential in a range of portable medical equipment items.

Patients have their first encounter with illness and medical technology due to exposure to previously
unsuspected indicators or disease indications. There has been a dramatic shift in how doctors learn about
and respond to patients’ symptoms and complaints due to technological advances in the healthcare field.

The PHDC decoder may monitor USB devices that correspond to the personal healthcare device
class. Patients” medical records may be accessed and shared securely online via a health information
exchange. Many medical records are still on paper in file cabinets. To decrease risk, resilient logistics
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solutions enable companies to monitor and adjust their workflows and logistics in real-time, giving
them complete insight throughout the supply chain.

4 ‘ s )

Equation 8 denotes f for medical devices, x for serial connections of devices, and a for a bridge
between devices. Regarding unexpected or emergency treatment, the query-based exchange allows
healthcare professionals to request information about the patient from other providers.
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Equation 7 refers to m for USBs for connections, n for number of devices, and % for low-level
drivers. Using various sources to collect healthcare data enhances communication between physicians
and patients, which improves the overall quality of patient care.
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Equation 9 denotes s for software, n for medical data processing, L for data exchange, and M for
microcontrollers. The electronic transmission of healthcare information between entities within a
region or health system is known as the health information exchange. The medical data interchange
makes it possible to digitally transport diagnostic information across various healthcare information
systems.

Figure 4 is a subfield of economics that studies and assesses resource efficiency, efficacy, and
value in health and health-related industries. The “social ethics” of medicine is the study and ethical
analysis of social structures that influence doctors’ provision of healthcare. A professional theory is
then used to explore the medical professional’s and individual physician’s duties to modify these social
systems. Evaluation is a critical tool for deciding whether a program or practice needs to be changed
or improved. As a result, a complete assessment examines how a service satisfies the demands of
service consumers and determines if changes are necessary.

Researchers are interested in determining the long-term effects of healthcare practices and
treatments via outcomes research. Changes in an individual’s capacity to function are among the
outcomes that impact care and experience. Therapy’s financial gains and expenses are expressed in
terms of denominators, along with the use of multi-tier supplier agreements to control lead times and
inventory levels. An early warning system will be provided as a result of this approach, determining
vital providers and recovery strategies.

n 2
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Equation 10 gives B for economic evaluation, O for social ethics, n for evaluation research, and g
for outcomes research. As a basis for ethics, sociology allows for the development and flourishment
of human existence, both individual and societal. Ethics may assist individuals in the creation of
trusting relationships and interactions.
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Figure 4. General Structure of Economic Evaluations in Healthcare
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Equation 11 refers to T for cost analysis, n for comparative analysis, and N for health technology.
Evaluation research is a structured, thorough investigation used to evaluate or judge an item, program,
technique, action, or process. This produces knowledge that can be used to make decisions.

logV, :§€ G, —|—01.AY2 +G'? —% —0”

12)

Equation 12 denotes Y for pharmaco-economics, i for health economics, G for the valuation of
medical devices, and o for medicine and healthcare. It helps to achieve more through cost-saving
measures and a cost analysis. It shows how best to allocate resources from ineffective to effective
initiatives or minor to premium treatments.

As seen in Figure 5, healthcare economics studies the value, efficacy, and efficiency of medical
treatment. An economic viewpoint is used to study a range of stakeholders within a complicated
system. Regarding reimbursement, payment reforms (bundled payments and shared savings programs)
encourage healthcare providers to control costs as they improve or maintain quality. Although health
expenditure harms inter-output, it positively impacts labor productivity, personal spending, and gross
domestic product (GDP). According to new research, there is a clear correlation between increased
healthcare spending and economic growth. Allowing for necessary environmental changes that will
protect patients throughout their hospital stay. Hospital privacy and confidentiality precautions should
be reasonable expectations.

Furthermore, if patients’ rooms are more flexible, they may not need to be moved to other
departments, such as critical care to step-down care. An improved supply chain minimizes inventory
waste and maximizes care and cooperation across areas, ensuring minimal malfunction. The
pharmaceutical supply chain includes all parties engaged in the production and distribution of drugs,
from the raw ingredients to the end users. The subjects include serialization, auditing, and supplier
management (fig. 6).
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Figure 5. Healthcare Economy
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Figure 6. Economic Valuation of Medical Supplements
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Equation 13 refers to y for healthcare economics, i for growth spending, U for the role of the patient,
p, and 6 for mathematical operation. It focues on watching and adapting in the face of growing
healthcare expenses. State-based private exchanges allow customers to shop for individual insurance
plans from various providers. A single online platform within the state recognizes areas of improvement.

10
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Equation 14 denotes B for the role of the provider, m for impacts of risk, N for effects of insurance
in healthcare, and [ for economic statistics. With theumatoid arthritis, patients play a critical role in
collaborating with their healthcare team to determine an accurate diagnosis and create an effective
treatment plan. Patients’ fundamental rights should guide their treatment and interactions.

Advanced imaging methods can offer efficient, objective measurements of disease progression.
These are increasingly being included in the medication development process as a more effective
biologic therapy for rheumatoid arthritis. In addition, new medications are available.

m 2 2
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Equation 15 gives m for number of patients, Q for payment reform, F for benefits design, and ¢
for time management. It is critical to ensure one’s assets to live a more financially carefree life in the
event of an accident. For example, having car insurance implies that an individual will have money
on hand in the event of an accident to cover the cost of repairs or a new vehicle.

Physicians and other medical staff utilize medical equipment and supplies to diagnose, monitor,
and treat patients. Some equipment can continuously monitor vital indicators like blood pressure,
oxygen saturation, and heart rate. Many distributors and wholesalers are increasing their online
business practices, helping hospitals and medical organizations obtain their goods via group purchasing
resources or through the distributor.

The vacuum-assisted closure technique can speed up the healing process (negative pressure wound
therapy). It is common to use a vacuum pump to produce negative pressure around an open wound
and cover it with a foam bandage. This market is anticipated to be fuelled by increased healthcare
spending, an aging population, a focus on preventative care, and a desire to improve one’s nutrition
to achieve overall health.

To decrease risk, resilient logistics solutions enable companies to monitor and adjust their
workflows and logistics in real-time, giving them complete insight throughout the supply chain.
Targeted health outcomes will be achieved by identifying vulnerable regions and increasing spending
on global health. The benefits of a well-run healthcare supply chain include better processes, more
effective use of resources, contented staff, successful treatment, and pleased patients.

%z — (M) +(7) Lo tanz" —2pu— M, + 57" (16)

Equation 16 gives z for new supplies, n for new devices, M for regular purchasing, and j for
VAC analysis. Healthcare providers, including hospitals and doctors, are compensated depending on
medical results under significant healthcare. A fee-for-service or capitated system, in which healthcare
professionals are paid according to the number of services they give, is not the same as value-based care.

loge! = %uchoteiFAu% +i7 —o 17)

2/u

1"



International Journal of Data Warehousing and Mining
Volume 19 « Issue 5

Equation 17 refers to e for the conceptual model, i for economic calculations, and u for insufficient
clinical devices. Medical supplies are utilized to treat or diagnose a patient’s unique sickness, injury, or
consumable condition (expendable, disposable, or non-durable). Resources, equipment, and resilient
medicinal products should be considered.

T 1 2
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Equation 18 denotes ¢ for insufficient economic evidence, r for complete clinical, W for value-
based evidence, and x for meta-analysis. These models replicate the circumstances in which treatment
may be utilized in many economic assessments of health treatments. Examples used in any of the
three forms of financial analysis are the predictive model, autoregressive simulation, and model-
based prototype.

ANALYTICAL THEORY

A rigorous methodology must be used to determine if a healthcare component meets its stated goals.
Healthcare efficacy should also be evaluated. Research and evaluation will assist in the delivery of
high-quality, cost-effective care to historically underprivileged populations. Policy and program
changes can influence access, quality, cost, and equity. Evaluating a program’s practices, interventions,
or initiatives systematically can identify ways to accomplish its stated objectives.

This study aims to lay the groundwork for the model-based design and implementation of
protected healthcare information system prototypes. Moreover, it enables the formal description of
security and privacy regulations during design and enforcement.

Medical Devices

According to Figure 7, medical devices are a crucial part of the healthcare system. They offer many
advantages, help in detection of illness and disease, and assist in the treatment and rehabilitation of
patients. Healthcare must adapt to suit the requirements and delivery of care for the changing world.

Every individual’s physical and financial well-being depend on healthcare. A well-functioning
healthcare system relies on the efforts of its professionals. The purpose of healthcare is to enhance

Figure 7. lllustrations of Medical Device Usage
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the well-being of individuals. Financial profit, however, is essential to the long-term sustainability
of commercial enterprises. Thus, healthcare must prioritize providing social value above financial
gain to live up to its social mission.

Cost of Supplements

Figure 8 illustrates the amount of money spent on healthcare, as well associated activities like health
research, health insurance administration, and public health. Total health expenditures include public
and private funding. Regarding reimbursement, payment reforms like bundled payments and shared
savings programs encourage healthcare providers to control costs while improving or maintaining quality.
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Figure 8. Money Spent on Supplements
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Consumers often use payment methods to purchase a product or service. Various forms of payment
options are available. For example, brick-and-mortar stores accept cash, prepaid credit cards, mobile
wallets, and gift cards.

This study finds that establishing a stable supply system, managing crises via supply stability,
and providing possibilities for fair trade through more transparency are critical steps toward an ideal
distribution structure for medical devices.

Patient Risk

According to Figure 9, patient risk includes the prevention and diagnosis of disease and illness,
treatment, amelioration, cure, infection prevention, and treatment of mental and physical impairments.
Primary, secondary, and tertiary care and public health activities are included in this category.

Patients express concern about professionals’ mistakes in their diagnosis and treatment. Identifying
the patient, the exact location of the operation, and compliance with routine hygiene procedures are
less of a concern in the healthcare setting.

Critical challenges in healthcare include co-payments that surpass the cost of morally acceptable
pharmaceuticals, growing expenses for ethical drugs, and rising liability insurance premiums for
professionals.

Effectiveness of Medical Equipment

Figure 10 explores how technology and other components may detect symptoms. Medical practitioners
use equipment to diagnose and treat the patient. Thus, maintaining equipment is critical to ensure
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excellent care and reduced expense. Efficient equipment also saves money. Finally, profits and
organizational reputation can be maximized by allowing patients to get treatment in the comfort of
the doctor’s office or home rather than directing them elsewhere.

Figure 10. Effectiveness of Equipment
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Growing Demands in Healthcare

Figure 11 shows how new research helps underdeveloped nations improve life expectancy. According
to one study (School of Medicine), foreign health assistance is directly connected to increased life
expectancy and decreased child mortality in developing nations. Demand for healthcare services is
influenced by cost for service, educational level of households, quality of treatment, and degree of
disease. The consumer’s desire for better health drives the demand for healthcare as improved well-
being is preferred by most individuals. As with other products and services, healthcare is both a cost
and financial commitment.
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Figure 11. Increased Demand for Healthcare Devices
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Evaluation of Economic Growth

Figure 12 denotes that the availability and quality of healthcare influence the value of human resources.
Investing in healthcare improves human capital productivity, which boosts economic development.
People in developing nations benefit from increased calories and micronutrients due to increased
income levels. With an increase in earnings, people can then invest in health-related commodities,
including therapeutic and preventive health products.

The health of citizens may also influence a country’s overall economic prosperity as the economy
shapes complex relationships between health coverage, expenditures, access to treatment, and health
outcomes. The implementation of a unified system of codes that classify and standardize items would
guarantee the reliability and efficiency of the supply chain for medical devices. Furthermore, medical
device pricing information should be made public (transparency).

A revised societal agreement on the digital marketing of medical equipment is required. As a
result, more technologically advanced goods will enter the market. This will improve an economy
based on savings related to transportation.

Figure 12. Growth in the Medical Industry
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CONCLUSION

Economic growth is the market value of an economy’s commodities and services over time. A portion of
the country’s GDP is the GDP growth rate. The GDP is compared to the population to measure economic
growth (per capita income). Individuals, healthcare professionals, and clinical settings play a role in
choosing how best to enhance health outcomes and lifestyle patterns, resulting in health economics.

Pleasure and well-being are directly linked to better health. A healthy population extends life
expectancy, increases productivity and savings, and contributes to economic success.

The WHO’s efforts in health and development are critical. They should study the allocation of
restricted resources for treating illness to enhance, maintain, and promote the health of our communities.

Supply chain resilience aims to improve the flexibility of logistical services and enhance the
ability to recover while minimizing impacts on delivery. Resilient supply chain solutions decrease
risk by providing real-time visibility into network activities. In turn, corporations are able to adapt
their procedures as needed.

Designated milestones within the development process help to guarantee that a medical device is valuable
and safe. Thus, when compared to the results of prior studies, the EE-MD system offers promising results.
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