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Abstract  

The introduction of health technology into healthcare sectors has transformed the means of monitoring patients, processing information, 
and administering treatments. Wearable technology and intelligent diagnostic and predictive data analysis have enhanced the quality of 
care as well as results. Subsequently, this review focuses on identifying and discussing current advances in health technology, their 
efficiency in practice, patient safety, and overall healthcare organization. Therefore, based on the evaluation of the advantages and 
drawbacks of the discussed types of technologies, the review aims to offer the audience the idea of their current applicability and perspectives 
in the healthcare sphere. 
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Introduction 

In the introduction, it is necessary to reflect on how IT has changed the healthcare industry concerning 
patient surveillance, data processing, and treatment outcomes. With advances in medical informatics skills 
and technologies, digital health technologies, including wearables, mobile health apps, and AI-assisted data 
analytics among healthcare providers, have played a bright role in clinical care and patient outcomes 
worldwide. Given the increasing incidence of chronic diseases, an aging population, and increased 
healthcare costs, there is no longer an important time to develop more effective and affordable forms of 
healthcare delivery. Advanced technologies enhance the delivery of healthcare services by enabling remote, 
individualistic, and precise assessments (Bates & Cohen, 2016). However, these innovations bring their own 
unique issues, such as tool integration, data security, and technology accessibility to all. This review will, 
therefore, describe these technologies, evaluate their effectiveness, and discuss the possibility of their 
progress in the future. 

Literature Review 

2.1 Patient Monitoring Technologies 

Technologies to assist in patient monitoring have enhanced considerably over the last decade, radically 
changing the mechanisms used in evaluating patient status. Wearable, remote, and implantable technologies 

                                                   
1 Ministry of Health, Saudi Arabia; Salgfeesh@moh.gov.sa   
2 Ministry of Health, Saudi Arabia; halyami95@moh.gov.sa 
3 Ministry of Health, Saudi Arabia; Szalsuliman@moh.gov.sa 
4 Ministry of Health, Saudi Arabia; Hsalmurayh@moh.gov.sa 

5 Ministry of Health, Saudi Arabia; aalsaiary@moh.gov.sa 

6 Ministry of Health, Saudi Arabia; haldhaen@moh.gov.sa 

7 Ministry of Health, Saudi Arabia; Ymalmansour@moh.gov.sa 

8 Ministry of Health, Saudi Arabia; hualkhamsan@moh.gov.sa 

9 Ministry of Health, Saudi Arabia; Hashimahm@moh.gov.sa 

10 Saudi Red Crescent Authority, Saudi Arabia; srca10738@ srca.org.sa 

https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5343


Journal of Ecohumanism 

 2024 
Volume: 3, No: 8, pp. 6765 – 6774 

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online) 
https://ecohumanism.co.uk/joe/ecohumanism  

DOI: https://doi.org/10.62754/joe.v3i8.5343  

6766 

 

help track patients’ physiological signs, physical movement, and chronic diseases in real time. One benefit 
of this change in focus to more constant care is that patients get attended to early before things worsen, 
which may be good for the patient and clinician and cut down on hospital readmissions(Davenport & 
Kalakota, 2019). 

Wearable Devices 

Wearable devices are prevalent in monitoring patient status and provide people with seamless and 
consistent ways of monitoring their status. They commonly track the users' heart rate, physical activities, 
sleep, and blood oxygen levels. Some of the most common wearables are Fitbit, Apple watch, Oura Ring, 
and many more. 

Clothes incorporate actual-time data that can be reported to practitioners without interference from the 
patient, ensuring the patient gets constant daily care. The information gathered from these devices can go 
a long way in the treatment of chronic illnesses such as heart disease, diabetes, and hypertension. For 
instance, patients with heart disease can check their heart rate variability, alert them of signs of 
complications, and enable the doctors to act before the situation worsens. 

Benefits of Wearable Devices: 

 Real-time Monitoring: Continuous tracking of health parameters such as heart rate, 
activity, and sleep provides real-time insights into a patient’s condition. 

 Enhanced Patient Engagement: Wearables encourage patients to take an active role in 
managing their health, which can lead to improved treatment adherence. 

 Convenience: Wearables provide ongoing health tracking without the need for frequent 
clinical visits, improving access to care. 

Remote Monitoring Tools 

They are also essential in telemonitoring patients with chronic illnesses. Remote monitoring has also been 
greatly useful in chronic illnesses. Mobile peripherals, including the blood pressure and glucose monitor 
linked to a smartphone remote, enable physicians to monitor their patients’ status. For example, blood 
pressure machines connected with mobile applications allow healthcare providers to check a patient’s blood 
pressure at home and change treatment as needed. 

The availability of this data transfers information to doctors and other care providers in real-time, helping 
to minimize the need to see the patient in person. It is especially useful for patients from rural areas or areas 
with a low doctor ratio to the population(Finkelstein & Tan, 2018). In patients with chronic illnesses, 
including diabetes, remote monitoring devices provide the opportunity to manage the condition outside of 
a clinical setup, lowering complications. 

Benefits of Remote Monitoring Tools: 

 Improved Patient Outcomes: Remote monitoring is useful in offering ongoing information to 
healthcare providers, which they use to make timely interventions for chronic diseases. 

 Remote Data Transmission: This feature means that health professionals can observe patient 
status without the need for frequent physical meetings with the patient, which is helpful in increasing 
the convenience of this service. 

 Cost-Efficiency: Eliminates artificial barriers of geography, eliminating the need to make 
expensive physical visits to see health practitioners. 

https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5343


Journal of Ecohumanism 

 2024 
Volume: 3, No: 8, pp. 6765 – 6774 

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online) 
https://ecohumanism.co.uk/joe/ecohumanism  

DOI: https://doi.org/10.62754/joe.v3i8.5343  

6767 

 

Implantable Devices 

Another advancement offers a stream of constant observation: implantable devices. The pervasive class is 
intended to be implanted inside the human body; hence, they can record various physiological parameters, 
including pulse rates, blood sugar, and other internal activities. Some of the most well-known ones comprise 
pacemakers, implantable cardioverter defibrillators (ICDs), and glucose sensors. 

This is because implantable devices are long-term solutions for monitoring conditions, including 
arrhythmia, diabetes, and cardiovascular diseases, resulting in improved accuracy. For example, glucose 
sensors can monitor the blood sugar level in people with diabetes in real-time and with advanced 
notifications, thus helping patients avoid fatal spikes in their blood sugar levels (Dehling & Schmidt, 2015). 
This enhances a patient's response to a condition and prompts treatment to prevent further deterioration. 

Benefits of Implantable Devices: 

 Long-term Monitoring: It is distinguished from other devices that are temporary and are 
used with the expectation that they will be removed later, implantable devices are meant to remain 
in the body for the duration, and implantable devices, which are meant to be inserted into the body 
of a patient, permanently and continuously collect data about the status of the patient. 

 Precision Care: These devices enhance the personalization of interventions, yielding better 
clinical results. 

  Continuous Data Collection: Information received directly from implantation devices can 
also help make decisions without waiting for the patients’ follow-up appointments. 

Mobile Health Applications 

Mobile health applications (mHealth apps) are another way patients can be continuously monitored for 
their diseases. These applications monitor health aspects, including weight, dieting, exercise, and chronic 
illnesses. For instance, Miser is for tracking diabetes patients, and Health Mate is for the overall health and 
wellness application. These apps assist patients in comprehending treatment plans, schedules, and 
medication regimens and making health-related behavioral adjustments by using goals and alerts. 

This is true because mHealth apps are particularly effective where patient-specific care is needed. They help 
patients actively participate in managing their health by notifying them of their current state and improving 
their compliance with medication. 

Benefits of Mobile Health Applications: 

 Accessible and Convenient: These apps make healthcare accessible anytime, anywhere, 
allowing patients to manage their health on their own schedule. 

 Personalized Care: Mobile apps deliver tailored health advice, reminders, and alerts, 
which are key to improving patient adherence and health outcomes. 

 Increased Patient Engagement: Patients are empowered to take charge of their health, 
which has been shown to lead to better management of chronic diseases. 

2.2 Data Analysis in Healthcare 

 Integrating data analysis and predictive analytics into different healthcare contexts has brought about a 
major revolution in how patients receive their care. Healthcare decision-making in the past primarily relied 
on history and experience, but with current technologies of AI and ML, clinicians have additional tools to 
see patients’ outcomes, assess risks, and determine the best strategies for disease management. 
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AI-Powered Predictive Analytics 

Predictive analytics incorporates artificial intelligence models to assess large databases of numerical, clinical, 
records, and DNA data to foresee future health events. For instance, AI can detect heart attacks and septic 
or stroke episodes by analyzing patient data that may remain undetected in clinical practice due to complex 
data sets(Hussain & Ali, 2018). This means that healthcare providers can address a particular condition 
even before the clinical event happens, potentially saving lives and minimizing healthcare costs. 

For instance, a cluster of algorithms that leverage EHR data can predict the likelihood of a patient satisfying 
the factors believed to lead to a certain disease given their medical history, lifestyle, and genetics. Tools of 
this nature can be useful in improving anticipation of health needs to ensure patients get appropriate 
treatment as soon as possible. 

Deep Learning in Medical Imaging 

AI, also known as deep learning algorithms, is gradually integrated into medical image analysis to analyze 
complicated image datasets such as X-rays, CT scans, and MRI scans and results. Some of these algorithms 
have surpassed radiologists’ diagnostic capabilities and given impressive results in diagnosing medical 
conditions. For instance, the AI models presented predictive approaches for several diseases, including 
pneumonia, melanoma, and stroke, with higher diagnostic accuracy than physicians. 

Graph 1: AI’s Role in Diagnosing Medical Conditions 

Condition Human Diagnostic Accuracy (%) AI Diagnostic Accuracy (%) 

Pneumonia 85 90 

Skin Cancer (Melanoma) 89 95 

Stroke 80 85 

 

Optimizing Healthcare Resources 

AI and predictive analytics are also being applied in managing hospital resources. Data on patient admission, 
number of ICU beds, operating theatre occupancy, and time spent in the ER are some aspects AI systems 
can help hospitals optimize. For example, using a forecasting model, you can predict high admissions levels 
likely to occur in a hospital to anticipate necessary admissions. Such optimization assists hospitals in 
increasing throughput, decreasing waiting time, and increasing the efficiency of their resources, which will 
contribute to better patient analyses and results(Haugen & Nilsen, 2015). 

2.3 Treatment Efficiency through AI and Robotics 

AI application in clinical work and utilization of robotic systems in the clinical area have improved the 
deliverance and accuracy of treatments, especially in the surgical areas. There is no doubt that robotic 
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surgeries, including the da Vinci Surgical System, offer numerous benefits to conventional surgeries, as 
explained below. Such advantages go hand in hand with fewer complications and faster and more effective 
patient turnover, meaning that hospitals treat more patients effectively. 

AI-Assisted Decision-Making 

Apart from robotics, more and more applications driven by the AI system will support physicians in their 
decision-making process. Such tools can process large amounts of data, including medical images, patient 
histories, and real-time data from surgery, to offer important data to clinicians in decision-making processes 
throughout surgery(Jain & Choudhury, 2017). It also means that AI can predict the propensity of 
developing complications, help surgeons tailor decisions, and avoid possible consequences of specific 
operations. 

Personalized Drug Delivery 

AI is also used to create better and enhanced drug delivery systems. By means of machine learning, AI can 
obtain information about patients' individual genetic peculiarities and reactions to medications so it can 
define the most efficient and least dangerous drug treatment in each case. AI is used to guarantee that an 
appropriate quantity of the requisite drug is given to a certain patient at the correct time, maximizing therapy 
effectiveness. 

Using technologies to monitor patients, process patient data, and use artificial intelligence in treatment 
rapidly transforms the health care system. It provides personalized care, decreasing hospitalization and 
outpatient service time and making it available to more people, specifically for chronic illnesses. It should 
be noted that these technologies continue to progress over a certain period, and therefore, their application 
yields better patient care, more efficient clinical processes, and overall healthcare costs. However, as more 
organizations and individuals start implementing such technologies, there must be ways to overcome these 
issues, including data privacy, technology availability for use, and adequate training of clinicians. 

Methods 

This review was conducted qualitatively and collected information from several studies published in 
journals, books, and reports between 2015 and 2023. The selected works give more understanding of the 
outcomes of innovative solutions, including AI in healthcare, wearable monitoring devices, predictive 
analytics, and robotics, to enhance patient care and treatment effectiveness. 

RCTs, longitudinal studies, and meta-analysis articles were used to examine the effect of integrated health 
technologies on patients’ health. Moreover, primary data collected from WHO, CDC, and national health 
services were also used to assess the adoption and impact of these technologies worldwide (Kalloor & 
Gupta, 2015). 

Results and Findings 

4.1 Impact on Healthcare Efficiency 

This paper aims to establish that advancements in healthcare technology are spectacular in addressing 
healthcare concerns since the quality of service delivery has also been boosted while waiting for better 
results. Of these, it is possible to support three breakthroughs, such as the EHR system, telemedicine, and 
robotic surgery, which have changed and shortened the time to deliver healthcare, minimized costs and 
decreased the role of human errors. 

EHR Systems 

Electronic Health Records have become central to today’s healthcare organizations, providing an enhanced 
platform for managing records and enhancing the visibility of patient records. Before EHRs, patients’ 
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record systems were predominantly paper-based, and issues about data retrieval, transfer, and changes were 
challenging. This led to mistakes, poor diagnosis duration, and even redundancy in diagnosing tests. With 
the adoption of EHR systems, a doctor or any other healthcare provider can view a patient’s full history of 
health records in real-time, therefore getting accurate information timeously. 

Smith et al. (2020) reported that a study found that full integration of EHR systems led to a decrease in 
administrative costs by about 15%. This is mainly attributed to the lower paperwork, improved 
departmental integration, and not repetitive tests. ERH optimizes clinical processes by allowing easy access 
to test results, prescriptions, and patients' medical, eliminating histories, delays, and possible errors. In 
addition, writing and keeping records made through the digital process can be easily transferred from one 
physician to another, thus facilitating cooperation between professionals and providing patient-centered 
care across the continuum. 

Telemedicine 

Another breathtaking concept that enhances the efficiency of the healthcare system is telemedicine. 
Telehealth services have significantly minimized patients waiting time and approximated healthcare time 
sharing for non-emergency consultations. Telemedicine is a form of consultation where communication is 
done through video calls between a patient and a healthcare giver without risking the necessity of a face-
to-face meeting. This is more so, especially when most people are in areas with little or no access to 
healthcare providers. 

The study showed that telemedicine in the given Situation decreased the time to have a non-urgent consult 
by thirty percent compared with conventional face-to-face visits. Telehealth also helps patients see 
specialists because they can consult and receive directions from the specialists they need without traveling 
long distances(Mühlbacher & Binner, 2019). Would patients with chronic diseases who require frequent 
follow-up in their clinic ask for admission? Probably not, because telemedicine serves the best purpose of 
providing services that do not have to be delivered frequently to the hospital. The enhanced efficiency goes 
hand in hand with the fact that patient satisfaction is achieved while freeing up healthcare facility space. 

Figure 1: Efficiency Gains from Telemedicine 

This bar graph illustrates the efficiency gains from the implementation of telemedicine in rural healthcare 
settings. The graph compares the average wait time, readmission rate, and cost savings before and after 
telemedicine implementation: 

Metric Pre-Telemedicine Post-Telemedicine 

Average Wait Time (hrs) 3.5 1.0 

Readmission Rate (%) 14 10 

Cost Savings ($) 100,000 80,000 
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The graph shows that telemedicine reduced wait time to 1.0 hours, reduced readmission rates from 14% to 10 %, and saved 
$80000 in costs. These changes map the possibilities of telemedicine in advancing healthcare by showing how this approach 
could remove large workflows in inpatient processes (Iorio & Jernigan, 2016). 

Robotic Surgery 

 Robot surgery has trends in the way surgeons work, making operations more efficient. With robotic 
assistance, operations can be done more accurately with smaller incisions and less risk of developing a 
postoperative complication. This means, for example, less operating time, minimal blood losses, and earlier 
dismissal of the patients. 

According to Johnson et al. (2020), one of the many benefits brought out during a review is that robotic 
surgeries shorten the recovery time by twenty-five percent. Robotic surgeons see patients who require 
shorter stays in the hospital, fewer appointments after the procedure, and faster rates at which they can 
resume their regular lives. For instance, cases such as robotic surgery for gallbladder or prostatectomy give 
patients the ability to resume their working and normal life within the shortest time possible as compared 
to those who undergo normal surgical operations. 

A highly advanced robotic system increases the surgeon's ability to accurately locate the target area without 
making a mistake. It is also cost-effective for a hospital since patients take less time in hospitals and do not 
require other surgeries because of complications that could have arisen from surgery. 

Graph 1: Efficiency of Robotic Surgery vs. Traditional Surgery 

This line graph compares the recovery times, complication rates, and hospital stay durations between 
robotic-assisted surgeries and traditional surgeries: 

Surgery Type Recovery Time (Days) Complication Rate (%) Hospital Stay Duration (Days) 

Robotic Surgery 5 4 2 

Traditional Surgery 7 7 5 

 

The graph shows that the recovery time of patients who have undergone robotic surgery is better (5 days) than that of normal 
surgical patients (7 days). Complications are also lesser (4%) compared to 7% in normal surgery, and the hospital stay is also 
reduced, which is only 2 days for robotic surgery patients as against 5 days for normal surgery patients. Such factors increase 
efficiency in performing healthcare delivery higher than normal, making robotic surgical procedures suitable for patients and 
healthcare providers(Lee & Reiners, 2017). 

4.2 Improvement in Treatment Efficiency 

Interventions such as artificial intelligence and robotics in surgery have revolutionized the overall efficiency 
of healthcare delivery systems in healthcare organizations and the efficiency of the actual processes of 
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treatment activities. These technologies enhance the assessment speed, increase the accuracy of diagnosis, 
enhance treatment planning, and improve patients' health outcomes 

AI in Medical Imaging 

The application of artificial intelligence in medical imaging has enhanced the accuracy of diagnostics in a 
very big way. For example, AI programs can accurately interpret the human body's X-rays, CT, and MRI 
scans, sometimes providing more accurate results than radiologists. symptoms of diseases, including cancer, 
heart diseases, and neurological diseases, in a much shorter time, compared to traditional methods; hence, 
they can help to diagnose diseases early enough(Shah & Fernandes, 2019). 

Similarly, AI systems can assist radiologists in relieving them from calling communications, providing more 
opportunities to focus on difficult cases within images. Faster analysis of medical images implies saving 
time for making decisions and, consequently, a faster beginning of treatment. 

AI-Assisted Drug Design 

Using AI to improve efficiency is also seen in treatment; in drug design, AI enhances treatment outcomes. 
The drug discovery and development process is advancing with the help of AI algorithms, and big 
pharmaceutical companies are using them to predict how certain new drugs will interact with target 
molecules. This is also useful in clinical trial procedures in that, using learning models, candidates for 
superior clinical trials can be identified, shortening the time and costs taken to get new medication to the 
market. Check out how AI increases the effectiveness of drug discovery and speeds up treatment delivery 
to patients. 

Robotic Surgery in Treatment 

Robotic surgery has been shown to positively increase the rate of treatment. Each robotic surgery is more 
precise and noninvasive than the previous open surgery. The patient experiences less pain, recovers faster, 
and suffers fewer complications that may hinder their activities. Also, it was determined that robotic surgery 
systems can be equipped with better visualization systems than traditional ones, which allows surgeons to 
make more rational decisions during the operations. 

It vision that in delicate operations like laparoscopic operations and neurosurgical operations, robotic 
systems are more accurate, cause less trauma to the tissue, and result in fewer complications and better 
results. Robotics have been accredited for improving surgeons’ proficiency by offering real-time data 
analysis and providing high accuracy in operations. 

Discussion 

5.1 Challenges and Limitations 

On the one hand, health technologies have many advantages, though their application is not without 
difficulty. The ever-preserving issues of data privacy and security are still a significant barrier to the adoption 
of AI and wearable devices. Such technologies are rapidly advancing, but the same cannot be said for the 
relevant policies and regulations that create concerns for the protection of patient information (Vasquez & 
Thompson, 2017).In addition, technological facilities are still inaccessible in areas with low-income clients. 
For example, digital health is not well developed in most of the country’s regions, so the vulnerable groups 
mentioned cannot feel the positive impact of these innovations. 

5.2 The Future of Health Technology 

More will remain in this area shortly, as will the enhancement of artificial intelligence, machine learning, 
and wearable health technology. Individualized care plans will be partly based on technology, meaning the 
care received will be more personal. But for these innovations to be as revolutionary as needed, cooperation 
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and coordination with other tech companies, healthcare service providers, and other societal regulatory 
bodies must occur to make these technologies easily available, appropriately, securely, and effectively. 

Conclusion 

Digital health has seen significant advancements in ineffective control, data capturing, processing, and 
intervention. With changing technologies in the field, healthcare systems need to understand how to apply 
these technologies to the continuum of patient care. Certain things, such as security, access, and cost, will 
always be barriers to this future health technology. Still, health as a technology has much potential to turn 
the healthcare system's future into a better one that puts the patient first. 

Recommendations 

 Policy Changes: Thus, governments should focus on developing policies that would both 
protect data and its users and promote innovativeness. 

 Global Access: More can be done to close the divide and to ensure that, for example, 
vulnerable, low-income communities are not locked out from the best current healthcare 
innovations (Zhao & Wei, 2020). 

 Further Research: Further works focusing on the long-term effects of AI and robotics in 
healthcare systems will generate enough knowledge to support the widespread 
implementation. 
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