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Abstract 

The main objective of the project is to discover how current medical technology might enhance 

healthcare delivery by facilitating the delivery of more focused, accurate, and efficient 

treatment. It is vital to integrate these technologies into operational and clinical processes for 

improved healthcare outcomes overall. The reason for this is the continued fast advancement 

of medical technology in the next years. This study extensively examines a wide range of 

medical equipment, including tools used for diagnosis, monitoring, and treatment. In order to 

analyse the influence of various medical equipment kinds on the development and 

improvement of health technology practices, this study aims to investigate the repercussions of 

varied effects created by these practices. Consider the technology's practicality, user-

friendliness, data integration capabilities, and the positive impact it has on patient care and 

clinical decision-making. In order to determine the worth of medical gadgets, this research will 

examine their efficiency in streamlining operations, their frequency in reducing medical errors, 

and their accuracy in prescribing treatments. Methods from quantitative research have been 

used for this purpose. To achieve this goal, the researcher integrated qualitative and quantitative 

methods into our research. They recommend improving interoperability, undertaking real-time 

monitoring, and delivering tailored treatment, and they emphasise the strategic use of medical 

devices as a big step forward in the growth of health technology approaches. 

 

Keywords:  efficiency in healthcare, medical devices, health it, healthcare system, patient 

outcomes. 

1. Introduction 

Prior to making judgements on coverage and adoption, it is essential to evaluate the worth of 

medical equipment.  A number of people have brought attention to the difficulties in applying 

value evaluation frameworks to medical equipment, while others have published frameworks 

to evaluate medical therapies.  Because of the steep learning curves and frequent device 

revisions associated with medical devices, it is difficult to generalise results to the larger patient 

population.  The vast array of devices on the market and the fact that different parties involved 

will have different priorities make it hard to draw general conclusions about the value of any 

one technology.  When making medical devices, companies must take into account not just the 

opinions of payers but also those of hospital buying departments, gpos, upper management, 

structured value assessment committees, doctors, and patients.  Equipment quality and 

technical specs, reimbursement, product price, device use, market structure, and relative 

advantages in patient outcomes are just a few of the many elements that impact the incentives 

for each of these categories.  Factors like as reimbursement payments, device price, and the 

overall impact on operational and capital budgets may be considered by value assessment 

committees, hospitals' purchasing departments, and large-scale purchasers.  In addition, factors 

including the device's technicality, the physician's preference, and the effect on patient 

outcomes may be taken into account (joshi et al., 2024).  On the other hand, doctors and nurses 

probably aren't the ones who choose which medical equipment people utilise in hospitals.  

Patients and doctors may not have much say in the issue if they stick to hospitals that have 

already invested in a certain system.  Data provided by health technology methodology bodies 

helps with medical equipment buying choices.  By conducting a comprehensive literature 
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review, this research aims to determine if and how this is accurate.  Medical device businesses' 

potential procurement strategies for health technology were the primary focus of the 

investigation.  In this approach, businesses can guarantee that the information they collect is 

relevant to the needs of their stakeholders and use it to guide their future actions.  This research 

will help groups and organisations working on health technology techniques communicate 

important issues to procurement authorities in a more concise and efficient way, reducing the 

amount of time and energy wasted on unnecessary tasks.  Information on what to report and 

how to communicate that data would be helpful for sponsors and groups working on health 

technology methods in this effort.  Procurement and purchase are synonymous here (kraus et 

al., 2021). 

2. Background of the study 

When choosing and selecting medical equipment, it is important to carefully evaluate health 

technology evaluation techniques so that resources may be used to their fullest potential.  

Nobody has settled on this method of prioritising, regardless of how crucial it is.  This is why 

the researcher must look at flexible approaches carefully.  The absence of adequately qualified 

medical personnel renders developing nations' healthcare systems completely ineffective.  This 

is because there is a severe shortage of medical professionals in developed nations.  As many 

as 12.9 million healthcare workers would be out of work by the year 2035, according to the 

world health organisation (who, 2025).  Developing african nations were responsible for the 

majority of global illnesses, even though they only accounted for 3% of the healthcare 

workforce.  Because so many people fled to the west in search of better career possibilities, 

emerging nations lacked the necessary medical competence.  A greater degree of health care 

equity may be possible as a result of medical innovations driven by contemporary technology, 

say prominent who scientists.  The healthcare systems of industrialised nations are increasingly 

using artificial intelligence (ai) to improve medical technologies.  Assuming it is accepted and 

put into practice, patient-centered care has the potential to provide the groundwork for 

developing nations.  Wearables, chatbots, online reservation systems, and remote monitoring 

might be the key to transforming patient-centered care in china's rural areas.  This is particularly 

the case on the african continent, where the use of mobile devices is rather prevalent.  

Contemporary gadgets have the potential to radically alter healthcare delivery by enhancing 

the doctor-patient relationship and integrating with other pieces of medical equipment.  

Medical technology breakthroughs based on ai have the potential to significantly improve the 

efficiency and effectiveness of healthcare systems in developing countries.  Thanks to 

advancements in tele monitoring technology, doctors in underdeveloped countries may now 

access patients suffering from hypertension and other chronic conditions (abdolkhani et al., 

2019). 

3. Purpose of the study 

A thorough study of medical devices to improve health technology methodologies is the 

working title of the research project now underway.  The goal is to take a close look at 

healthcare systems and the medical equipment that makes them work.  The primary objective 

of this research is to assess the current state of technology in terms of its usefulness, safety, and 

efficiency.  Scientists have taken a close look at these technologies, analysing their scope, 

limitations, and potential.  Discovering novel approaches to improving the usability of medical 

devices and their integration with digital health systems is the stated goal of this research.  To 

do this, one must delve deeply into the matter at hand.  Improved health technology, patient-

centered solutions, and enhanced clinical results are the goals of this initiative.  Changing the 

future process of healthcare legislation and rulemaking is another goal of the project. 
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4. Literature review 

Because they have the potential to aid in the diagnosis, monitoring, and treatment of a wide 

range of health disorders, medical devices play a crucial role in contemporary medicine. 

Electronic gadgets have become ever more complex as a consequence of technological 

breakthroughs throughout the years. Some examples of simple tools that are now available are 

blood pressure monitors and probes. Transplanted atrial defibrillation devices and automated 

surgical tools are also readily available. The public already has access to a great deal more 

examples. Patients have been happier and treatment results have been better because to these 

creative innovations, which have also enhanced the accuracy and efficiency of healthcare 

operations. The introduction of electronic devices into medical equipment has revolutionised 

the delivery of healthcare. It is now possible to use these technologies to provide preventive 

and tailored healthcare thanks to smart devices that can monitor, give information, and do 

remote diagnostics in real time. Wearable electronics have made it feasible to constantly 

monitor vital signs, for instance. Because of this, issues may now be identified sooner and the 

appropriate therapeutic therapy can be administered at the appropriate moment. Better 

decisions have been made thanks to diagnostic tools that leverage ai and machine learning. 

These advancements have been possible because these technologies have reduced human error 

in evaluation and increased accuracy (lupton, 2021). Despite significant advancements, certain 

challenges persist in the areas of medical device design, use, and government regulation. 

Concerns about privacy, integrity, usability, and expensiveness are just a few of the reasons 

why people may struggle to make good use of new technology. Also, authorities have a hard 

time keeping up with the fast-paced creation of new ideas, which leads to concerns over the 

reliability and safety of these devices. Additionally, rigorous clinical testing and long-term 

performance monitoring are becoming increasingly necessary to guarantee that medical 

devices continue to meet patient and healthcare provider expectations. It is now abundantly 

clear, thanks to the worldwide emphasis on evidence-based healthcare, how important it is to 

collect clinical input while creating and enhancing medical technology. The global push for 

evidence-based healthcare has this influence as well. Collaboration among engineers, 

healthcare providers, and end users is essential for the development of innovative, practical, 

and user-friendly products. The production of devices is contingent upon their ability to work 

in tandem. It is becoming more and more important to prioritise the patient's needs throughout 

the design process. Therefore, excellent medical equipment should be adaptable to a variety of 

users, easy to operate, and comfortable to wear (amann et al., 2020). 

5. Research question 

• What is the impact of economic viability in health technology methodologies? 

6. Research methodology 

6.1 Research design: the quantitative data analysis was performed using spss version 25.  The 

odds ratio and 95% confidence interval were used to evaluate the strength and direction of 

the statistical association.  The researchers established a statistically significant criterion of 

p < 0.05.  A descriptive analysis was conducted to ascertain the primary components of the 

data.  Quantitative methods are often used to assess data derived from surveys, polls, and 

questionnaires, as well as data altered by computing tools for statistical analysis. 

6.2 Sampling: the experiment used a basic sampling method.  The study used questionnaires 

to collect data.  The rao-soft software calculated a sample size of 1263.  A total of 1456 

questionnaires were disseminated; 1357 were retrieved, and 52 were discarded owing to 

incompleteness.  A total of 1,305 questionnaires were used for the investigation. 

6.3 Data and measurement: the primary source of information for the study was a 

questionnaire survey, either by direct contact or a google form.  The questionnaire had two 

distinct sections: (a) demographic data gathered from both online and offline sources, and 
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(b) answers to several attributes assessed using a 5-point likert scale.  Secondary data was 

obtained via several web methods. 

6.4 statistical software: statistical analysis was conducted using spss 25. 

6.5 statistical tools: a descriptive analysis was performed to comprehend the data's 

fundamental structure.  A descriptive analysis was conducted to comprehend the fundamental 

characteristics of the data.  Validity was evaluated by factor analysis and anova. 

7. Conceptual framework 

 

 

8. Result  

❖ Factor analysis 

A common use of factor analysis (fa) is to confirm the inherent component structure of a 

collection of measurement items. Unobserved factors are thought to directly affect the scores 

of the evaluated variables. Accuracy analysis (fa) relies on models. The main aim of this 

research is to clarify causal links among observable events, underlying causes, and 

measurement errors. The kaiser-meyer-olkin (kmo) method may be used to evaluate the 

suitability of data for factor analysis. Researchers evaluate the sufficiency of the sample for 

the comprehensive model and for each individual variable. The statistical analysis measures 

the potential degree of shared variation among many variables. Factor analysis is often more 

appropriate for data sets with smaller percentages.  

Kmo yields a value for integers between 0 and 1. A kmo value between 0.8 and 1 indicates an 

appropriate sample. If the kmo falls below 0.6, indicating insufficient sampling, corrective 

measures must be implemented. The range is 0.5 to 0.6, providing researchers discretion; yet, 

some writers see 0.5 as conclusive.  

The researchers observe that the partial correlations significantly exceed the overall 

correlations when the kmo approaches 0. Significant correlations provide a substantial 
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obstacle to component analysis.  

The following criteria used by kaiser to assess acceptability are as follows:  

an insignificant amount between 0.050 and 0.059.  

• inferior by 0.60 to 0.69  

the standard range for middle school is 0.70 to 0.79 cm.  

Spanning a quality point value from 0.80 to 0.89.  

Significantly, it fluctuates between 0.90 and 1.00. 

 

 
The significance of the correlation matrices was also confirmed by bartlett's test of sphericity.  

The kaiser-meyer-olkin measure of sampling adequacy is 0.930.  Employing bartlett's 

sphericity test, researchers achieved a p-value of 0.00.  Bartlett's sphericity test findings 

suggested that the correlation matrix is flawed. 

❖ Independent variable  

➢ Medical devices 

Medical devices may be anything that can be used for medical purposes, whether its software, 

hardware, tools, or any combination of these things (as the maker specifies). A wide variety of 

aids, such as canes, walkers, spectacles, and breast implants, are all considered medical devices. 

In order to promote healthier communities, handle health crises, and provide universal health 

care, it is crucial that people may easily get inexpensive and suitable health commodities. It 

would be very difficult to apply a bandage to an ankle injury, diagnose hiv/aids, implant a 

prosthetic hip, or perform any kind of surgery without medical equipment. Healthcare 

providers, opticians, dentists, paramedical personnel, patients, and the general public use 

medical devices in many contexts, such as at home, in remote clinics, for screening and 

prevention, and in palliative care. New developments in healthcare it may one day make it 

easier to detect, treat, and keep tabs on both short-term and long-term health problems. Anyone, 

even people with impairments, may benefit from these innovations. Almost two million unique 

pieces of medical equipment, spanning over seven thousand distinct generic device categories, 

are now available for purchase on a global scale. Anything designed for use in medicine, 

whether used alone or in conjunction with other tools, is considered a medical device. This 

includes a broad variety of items, including as software, materials, appliances, implants, and 

reagents for in vitro usage, among many others (apell & eriksson, 2023). 

❖ Factor  

➢ Economic viability  

It is necessary for the demand curve and the supply curve to cross at a level of output that is 

positive for an industry to be regarded sustainable from an economic standpoint. In the event 

that the demand curve and the supply curve do not intersect at a positive figure, the researcher 

refer to the industry as being not viable. When anything like this does place, the demand curve 

is lower than the supply curve. Although it is based on financial analysis, economic viability 
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considers a wider range of costs and benefits. Economists look at the bigger picture, including 

not just the project's financial impact but also its social and environmental externalities on a 

regional or even national level. The term "social externality" refers to factors that do not show 

up in market prices but can have an impact on society's well-being. Pollution is an example of 

a negative externality because it can have costs associated with public health and clean up or 

remediation, while education is an example of a positive externality because educated people 

can go on to educate others. The economic evaluation includes the social and environmental 

costs and benefits, which are known as externalities (benjamens et al., 2020). 

❖ Dependent variable  

➢ Health technology methodologies  

The word "health technologies" refers to a broad category of medical instruments and processes 

that include pharmaceuticals, assistive devices, and equipment. Modern healthcare systems 

rely heavily on these technology, which are present in every kind of healthcare facility and 

have an impact on the kind of treatment that patients get. Nevertheless, they are most effective 

when used in tandem with competent medical professionals and well-structured health care 

systems. Health technology methodology is an interdisciplinary effort that seeks to identify the 

value of health technologies at various stages of their lifecycle via the use of established 

methods. With any luck, the people in control will be able to use this information to create a 

healthcare system of which the researcher can all be proud (fisher & johansenb, 2020). 

 

❖ Relationship between economic viability and health technology methodologies  

The relationship between the techniques of health technology and the economic viability of the 

system is of utmost significance to guarantee that healthcare systems are both long-lasting and 

highly effective. For the purpose of analysing the clinical benefits, risks, and financial 

repercussions of health technologies, including medications, medical equipment, and 

procedures, health technology assessment (hta) methodologies are used. These methodologies 

include cost-effectiveness analysis, cost-benefit analysis, and budget impact analysis. The 

ability of a technology to provide value for money while remaining within the financial 

constraints of a healthcare system is what is meant by the term "economic viability". Through 

the use of these techniques, decision-makers have the ability to choose the activities that will 

yield the most favourable outcomes for the least amount of money, ensuring that limited 

resources are utilised efficiently. Robust health technology approaches provide the researcher 

with the necessary data to assess the economic viability of new ideas, thereby aiding the 

researcher in making informed decisions on health care policy and investments (gatla, 2024). 

Subsequent to the above debate, the researcher developed the following hypothesis, which 

analyses the link between economic viability and health technology methodologies. 

“h01: there is no significant relationship between economic viability and health technology 

methodologies.” 

“h1: there is a significant relationship between economic viability and health technology 

methodologies.” 
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This inquiry has yielded significant findings. The f statistic is 874.340, achieving significance 

with a p-value of .000, which is below the .05 alpha level. The hypothesis “h1: there is a 

significant relationship between economic viability and health technology methodologies” is 

accepted, whereas the null hypothesis is rejected. 

9. Discussion 

Improving the quality of care for mothers and new-borns requires the employment of novel 

technological techniques in healthcare, specifically for obstetric medical equipment. Findings 

from this study stress the need of incorporating user-centred design and agile development 

practices into product development wherever feasible. Once the researcher has a solid grasp of 

these methodologies, they can determine the most effective ways to boost performance. 

Talking to people who had different backgrounds, interests, and perspectives was an important 

aspect of the process. People in this category included it companies, healthcare providers, 

patients, and government agencies. It is more likely that the gadgets will work as expected and 

meet all requirements if their suggestions are taken into account. To guarantee the regulatory 

environment management program's success, it was crucial to match the development 

processes with the official regulations. To speed up clearance processes and enter new markets, 

it was essential to make this tough but essential shift. The change, difficult as it was, was 

necessary. The talk also spent considerable time discussing another important issue: the 

dizzying pace of technological development. Some instances of how technology is greatly 

impacting the treatment of obstetric diseases include telemedicine, data analytics, and wearable 

devices. 

10. Conclusion 

To make strides in maternal healthcare, new methods of using health technology centred on 

obstetric medical equipment must be developed. The results show that picking a strategy that 

lets the researcher include user-centred design, agile development, and data-driven 

methodologies is crucial. It may be simpler to guarantee that the end product satisfies the 

demands of the real world and the standards set by regulatory agencies if a broad range of 

stakeholders are included in the design process from the start. Reason being, it will be much 

easier to ensure the final product would meet both sets of requirements. This causes them to 

evolve into more secure and efficient methods. To meet these standards, it was critical to reduce 

the number of approval procedures since dealing with regulatory systems' complexities 

remained a major obstacle. All of this was done to make sure the requirements were fulfilled. 

To stay up with the benefits and difficulties caused by the exponential expansion of technology, 

it is essential to improve development procedures. To stay up with the rapid development of 

technology, this is essential. While this expansion has opened up new opportunities, it has also 

brought new constraints. Healthcare industry professionals, businesses, and institutions must 

maintain constant collaboration going forward if they want to see positive results. Consistent 

funding for education and infrastructure creates an environment that is open to new ideas, 

which in turn makes it simpler to produce cutting-edge obstetric medical equipment that 

improves maternal healthcare outcomes. Emergence of innovative healthcare technology is 

encouraged by this setting. 
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