
Turkish Journal of Computer and Mathematics Education    Vol.12 No.12 (2021), 2883-2890 

                                                                                                                                     Research Article   

2883 

 

Applications of the Internet of Things in Healthcare:A Review 

 

Vidisha tiwaria, Ragni Kumarib, Dr. Jahnavi Yc, K. C. Prabu Shankard 

 
a 3rd year student, Department of Computer science and Engineering with specialization in IOT, SRM University, 

KTRCampus, Chennai, India. 
b Ph. D. Scholar, Institute of Public Health, Amity University, Noida, Uttar Pradesh, India 
c School of Computing, College of Engineerning and Technology, SRMIST, Kattankulathur, Chennai, India 
d Assistant ProfessorComputerScienceEngineering Department, SRMIST, Kattankulathur, Chennai, India  
b ragnimishraa@gmail.com 

 

Article History: Received: 11 January 2021; Revised: 12 February 2021; Accepted: 27 March 2021; Published 

online: 23 May 2021 

Abstract: The ever-increasing advancement in communication technologies of modern smart objects brings with it a new era 
of application development for Internet of Things (IoT)-based networks. This paper proposes a standard model for utilization 

of Internet of Things in medical care frameworks, brings into light the current writing and outlines their commitment in various 

parts of IoT. The IoT has an assortment of utilization spaces, including medical services. The IoT revolution is updating 
current medical care with promising innovative, financial, and social possibilities. This paper studies thrusts in IoT-based 
medical care innovations and audits the best in class network designs/stages, applications, and modern patterns in IoT-based 
medical care arrangements. The IoT utilizes sensors to screen the patients' wellbeing and gather information from patients, 
move these information to Machine learning for extraction, arrangement and mining, and utilize the unadulterated information 
for forecast of the illnesses. This article reflects the different branches of internet technology that can be used in the healthcare 

department ie. introduction of information technology, internet of things, computer network and information technology are 
illustrated. Introduction to healthcare and HIT(healthcare information technology) along with introduction of internet of things 
in healthcare department along with its application and technology optimized with it in present day scenario. 

Keywords: Internet of Things, healthcare technology, networking technology, information technology,wireless sensor 
networks 

 

1. Introduction  

The terms "information technology" and "IT" are broadly used in business and the field of computing. People 

use the terms generically when referring to various kinds of computer-related work, which sometimes confuses 

their meaning. Information technology, rendering to a 1958 article in Harvard Business Review, consists of three 

elementary components: numerical data processing, decision support, and business software. 

This period saw the appearance of information technology as a formally organised area of business; in 

reality.Many businesses developed so-called "IT departments" to handle computer technology applicable to their 

operations over the successivedecades. Whatever these departments operated on became the de facto definition of 

information technology, which has developed over time.Computer tech support, enterprise computer network and 

database management, business software deployment, and information security are all duties of IT departments 

today. Especially during the dot-com boom of the 1990s, Information Technology also became associated with 

aspects of computing beyond those owned by IT departments. This wide-ranging definition of IT includes ranges 

like software development, computer systems architecture, and project management.One of the branches of 

information technology is IOT(internet of things). The Internet of Things (IoT) is a term that encompasses 

everyone, everything, at any time, in any place, with any service, on any network. Many medical applications, 

such as remote health tracking, exercise programs, chronic diseases, and elderly care, may be enabled by the 

Internet of Things. Another significant possible application is amenability with treatment and suppository at home 

and by healthcare workers. As a result, medical equipment, sensors, and diagnostic and imaging devices may all 

be considered smart devices or items that are integral to the IoT. Healthcare systems built on the Internet of 

Things are expected to lower costs, improve value of life, and improve the customer experience. In terms of 

healthcare providers, the Internet of Things has the ability to minimize system interruption by remote monitoring. 
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2. Internet Of Things 

 

Figure 1: IoT Can Be Viewed as a Network of Networks 

The Internet of Things (IoT) is a new concept that allows electronic devices and sensors to communicate with 

each other over the internet to make our lives easier. Smart devices and the internet are used by IoT to provide 

creative solutions to a variety of problems and issues faced by businesses, governments, and public/private 

industries all over the world. [1]. The Internet of Things (IoT) is becoming an increasingly important part of our 

lives, and it can be felt all around us. IoT is a technology that brings together a wide range of smart systems, 

structures, intelligent devices, and sensors. IoT gadgets are now not presently strongly standardized in how they 

are linked to the Internet, aside from their networking protocols. IoT may additionally be employed with 

introduced administration and protection elements to link, for example, automobile electronics, domestic 

environmental administration systems, smartphone networks and manage of home utility services. The increasing 

scope of IoT and how it can be used to interconnect a range of disparate networks is proven in Fig. 1[2]. Figure 1 

explains Internet of things is the idea which can be applied to any area. See a portion of its applications/models in 

various areas: Healthcare - Monitor hand cleanliness consistence through IOT gadget and sensors to decrease 

transmission of Hospital Acquired Infections to patients, Transport and co-ordinations - Monitoring the co-

ordinations vehicles wellbeing to send cautions, Retail - Remote communication with items increment customized 

shopping experience, Insurance - Tracking customers' action and offer limits or prizes for solid and safe conduct, 

Banking - Smart installments, Space - MARS Rover, Construction and Real Estate - Smart home 

gadgets/locks/camera/security, Farming - Tracking soil wellbeing and environment, Industrial web - Smart Fleet 

administration and more sensors/information in Aircraft to keep away from disappointments, Wearables - Health 

observing and Fitness following. Savvy school, Infrastructure, for example, Smart stopping, Smart lighting, 

Traffic blockage, Hotels, Waste administration, National security. Nearly it tends to be applied to any areas. 

Furthermore, it benefits from quantum and nanotechnology in terms of energy, sensing, and processing speed, 

which were previously unlikely [3]. To demonstrate the possible effectiveness and applicability of IoT 

transformations, wide-ranging research studies have been conducted and are accessible in the form of scientific 

papers, press releases, both on the internet and in the form of printed supplies.It could be used as a pre-work 

before emerging novel creative business strategies that take security, assurance, and interoperability into account. 

Impact of the Internet already has had on education, communication, business, science, government, and 

humanity. Clearly, the Internet is one of the most important and powerful creations in all of human history. Now 

consider that IoT represents the next evolution of the Internet, taking a huge leap in its ability to gather, examine, 

and distribute data that we can turn into information, knowledge, and, ultimately, wisdom. In this context, IoT 

becomes immensely important. Already, IoT projects are under way that promise to close the gap between poor 

and rich, improve distribution of the world’s resources to those who need them most, and help us understand our 

planet so we can be more proactive and less reactive. All things being equal, a few hindrances exist that threaten 

to moderate IoT advancement, including the progress to IPv6, having a typical arrangement of norms, and creating 

fuel hotspots for millions—even billions—of moment sensors [4]. 

IOT as a Network of Networks 

At presentIoT is encompassed of a free assortment of different, reason accumulated networks. The present 

vehicles, for instance, have abundant organizations to control motor capacity, security highlights, interchanges 

frameworks, etc.Business and far off developments moreover have distinctive control systems for warming, 
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venting, and cooling (HVAC); phone utility; security; and lighting. As IoT creates, these associations, and various 

others, will be related with added security, assessment, and the board measurements (see Figure 2). This will 

allow IoT to end up being impressively more surprising in what it can assist people with achieving [5]. 

 

Figure.2 IoT Can Be Viewed as a Network of Network 

3. Computer Networking And Information Technology  

Company computer networking issues are mostly synonymous with Information Technology because 

systemsshow such an important role in the activity of numerousbusinesses. The following are some networking 

patterns that are important in IT: 

• Since networks play such an important part in the operations of numerousfirms, company computer 

interacting problems are often confused with information technology.The following are some significant 

networking trends in IT. Quality and power of the network: The popularity of online video has resulted in a 

significant increase in network bandwidth demand, both on the Internet and within IT networks. New types of 

software applications that embrace richer graphics and deeper interaction with computers tend to produce more 

data and thereby increase network traffic. 

• Mobile and remote uses: notwithstanding standard PCs and workstations, IT network managers presently 

need to accommodate a wide scope of cell phones and tablets. Elite remote areas of interest with wandering 

volumes are mainstream in IT conditions. Arrangements in bigger places of business are carefully planned and 

checked to stay away from dead spots and sign obstruction. Cloud administrations: While before, IT shops had 

their own worker ranches for facilitating email and business information bases, others have moved to distributed 

storage conditions, where the information is overseen by outsider facilitating suppliers. This change in figuring 

models meaningly affects traffic designs on an organization, yet it likewise requires a huge interest in worker 

preparing. 

4. Healthcare 

Healthcare is an important factor in life. Unfortunately, the speedily ageing population, coupled with the 

increase of chronic disease, is putting tremendous pressure on current healthcare systems [6], with a 

increasingrequest for anything from hospital beds to doctors and nurses [7]. Definitely we need a solution to 

decrease the burden on healthcare systems while keeping in mind of the high-quality care for at-risk 

patients.Much recent research [8–12] has focused on the Internet of Things (IoT), which has been widely 

described as a possible solution to relieve the burdens on healthcare systems. A significant portion of this study 

focuses on patient monitoring for specific disorders like diabetes [10] or Parkinson's disease [11]. Further research 

is being conducted with the aim of serving particular goals, such as assisting recovery by continuously tracking a 

patient's progress [12]. Similar works [13, 14] have also described emergency healthcare as a possibility, but it has 

not yet been thoroughly investigated.Several previous studies have looked at particular areas and developments 

related to IoT in healthcare. [15] presents a comprehensive survey with a focus on commercially available 
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solutions, potential implementations, and unsolved issues. Rather than being discussed as part of a broader 

context, each subject is examined on its own. 

Data mining, storage, and study are discussed in [16], but there is no mention of their incorporation intoa 

system.[17] compares sensor styles, with a particular emphasis on communications. However, drawing a picture 

of a complete system from this paper is difficult.Finally, in [14], sensing and big data management are considered, 

but the network that will enable communications is ignored. 

It contributes to the field by identifying all main components of an end-to-end Internet of Things healthcare 

system and proposing a general model that can be extended to all IoT-based healthcare systems. This is important 

since there are currently no endwise systems for remote health monitoring in the literature.This paper also 

includes a thorough examination of the current state-of-the-art innovations that come under the proposed model. 

Sensors for tracking different health criteria, short- and long-range communication standards, and cloud 

technology are all being studied. This paper differs from previous main survey contributions in that it considers 

each critical component of an IoT-based healthcare system both individually and as a whole. By focusing on 

something new, you will make an even more original contribution.The suitability of upcoming licensed-band 

standards, such as NB-IoT, to competing unlicensed-band standards is contrasted, with a focus on healthcare 

applications.  

5. Health Information Technology (Hit) 

Health information technology (HIT) is practically information technology that is made applicable in health 

care department along with different resources, and use medical knowledge and coding background to stablish a 

connect between the twothat can be useful for medical professionals  

to prepare report billing, Electronic report systems(EMRs, EHRs, and  PHRs) etc. 

 

Figure 3:Health Information Systems 

With the rise of healthcare in the 1920s, the use of medicine began worldwide.Continuing to the late 1970s the 

eclipsys was created by the Lockheed corporation that was a computerized physician ordering system. In the mid 

1980s windows based software and personal computers became prominent (Fig 3). Figure 3 elaborates that "the 

application of information processing involving both computer hardware and software that deals with the storage, 

retrieval, sharing, and use of health care information, health data, and knowledge for communication and decision 

making".It enables the safe sharing of health information between providers, customers, consumers, and quality 

monitors, as well as the management of health information through computerised systems. 

Computers, clinical protocols, standardised medical terminologies, and information and communication 

systems are all examples of health informatics methods. Nursing, clinical care, dentistry, pharmacy, public health, 

occupational therapy, and (bio)medical studies are some of the fields in which it is used. During the 1960s, 

France, Germany, Belgium, and the Netherlands developed specialised university departments and Informatics 

training programmes. Medical informatics research units first appeared in Poland and the United States in the 

1970s. Since then, the United States, the European Union, and several developing countries have worked to 

improve high-quality health informatics science, education, and infrastructure. 

6. Use Of Information Technology In Medical Education 

As IT plays an important role in secondary and primary education we know that with  the increase in medical 

students their knowledge in IT fiels grows.It is the increasing demand for IT in medical curriculum that has the 
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greatest potential to influence how medicine is taught and learned. Virtual assistance has made the life of majority 

medical stuff and professional easy . 

Easy accesibility of medical journal, books, research has given a new era to the reseach industry in medical 

science. 

 

Figure 4:Image Processing Technology 

E-mails can be used to create rapid contact, and course information, handouts, and reviews can be easily 

distributed. To highlight and organize their courses, many medical schools now use online services such as 

"Blackboard" or "student central." But, most significantly, Healthcare IT provides information to executives in 

charge of top management, patient flow, and revenue generation. 

It also keeps track of consumables and labour costs. The CFO and top management will obtain not only the 

hospital's EBITA, but also the top departmental sales and certain divisions that are performing poorly on both the 

top and bottom lines. Also, to determine whether a government or ESI programme is beneficial or 

detrimental.Multimedia computers can display data in a number of formats, including sound, digital video, 

animation, images, and text. Multimedia in medicine is a major component of computer-based learning (CBL) 

services aimed primarily at medical students in their undergraduate years. 

A CBL, on the other hand, becomes an important part of medical school curricula and evolves in terms of 

educational maturity. Information technology is changing the healthcare sector by leaps and bounds, from 

remotely checking in patients and reviewing their medical records to digitally forwarding blood test reports to 

patients. (fig. 4). The list number of diseasesthat can be interpreted using (figure 4 elaborates) image   processing   

technologies   starting   from   2D images   upto   complex fourdimensionalDoppler images. Two dimension 

images like x ray images like tuberculosis, lung disorders emphysema, pneumonia  etc  can  easily  collected  and  

processed. These chest disorders can be gradedand formatting tree according to Indian pattern.The various bone 

disorders like cervical spondylosis, bony fractures, malignancies, subclinical bone material changes can be 

assessed and processed.Type of technologies available are E-MAIL(Electronic Mail) is a means of communication 

that is fast, dependable, simple, and inexpensive. Health professionals can send health information to clients all 

over the world. Users can send images, music files, and other files to everyone on the network. DIGITAL 

PHOTOGRAPHY Digital cameras have made capturing, displaying, saving, and forwarding data and photographs 

much simpler in clinical settings.TELERADIOLOGY is the sending of images like x-ray, CT scans , MRI scans 

with in a building b/w two buildings or from one location to another to anywhere in the world is known as 

Teleradiology.With the aid of digital imaging, images from pathology slides may be sent from one place to 

another for diagnostic consultation, most usually dermatologic consultation.VIDEOCONFERENCING:This 

technology uses two way interactive television from health professionals of distant places.: The patient or nurse 

practioner at the originating site whereas the specialist at the referral site. › INTERACTIVE CONSULTATION › 

INTERACTIVE EXAMINATION.Many programmes involving the implementation of cutting-edge technology 

are currently underway. The military and a few universities are working together to improve robotic surgery, 

which would be extremely useful in combat. 

Individual clinicians' recommending drug habits may be analyzed and compared to defined benchmarks. 

Indeed, computer-assisted medicalcare as part of an EMR has been shown to improve physician efficiency and 

patient outcomes. Medical error decrease has been a top priority all over the world. Adverse drug reactions, in 

particular, are a common cause of injury in hospitalized patients. Innovative doctor request section (CPOE) 

frameworks have gotten more well known because of the need to expand patient security. CPOE systems, in 

general, require physicians to write all orders electronically. These systems have the ability to verify that written 

instructions are accurate, that is, they can confirm the dosage and contraindications of a given medication based 

on a patient profile. They have been shown to minimise severe drug errors significantly. 
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Electronic supplier request passage (CPOE), previously known as Computer doctor request section, has been 

appeared to limit generally speaking medicine blunder rates by 80% and unfavorable (unsafe to the patient) 

mistakes by 55%.As indicated by a Leapfrog overview from 2004, 16 percent of US centers, emergency clinics, 

and clinical practices are needed to utilize CPOE inside two years. As per a new report, CPOE selection 

diminished medication blunders, and that if comprehensively received, CPOE may fundamentally decrease the 

yearly number of those mistakes. A normalized standardized identification framework for administering drugs, 

notwithstanding electronic recommending, could take out a fourth of prescription mistakes. Other mistake sealing 

steps incorporate furnishing shoppers with data about the medications' dangers and improving medicine bundling 

(clear marking, keeping away from comparative medication names, and including portion updates). 

The impact of technology on medicine and education is undeniable. However, there are still many areas that 

need to be changed before we can fully use IT. Last but not least, no matter how sophisticated technology 

becomes, it will never be able to substitute the contact that doctors and students need with patients, as well as the 

professional decisions that distinguish great doctors. As a result, in our pursuit of new technology, we must be 

careful not to ignore the doctor-patient relationship. 

7. Internet Of Things And Healthcare 

Healthcare's focus on IoT is growing by the day in order to expand access to care, raise quality, and, most 

significantly, lower costs. The comprehensive practice of well-being, healthcare, and patient support is referred to 

as personalized healthcare because it is based on an individual's particular biological, behavioral, social, and 

cultural characteristics. This empowers each and every citizen by adhering to the fundamental healthcare concept 

of "the right treatment for the right person at the right time," which contributes to improved outcomes and 

satisfaction, as well as cost-effective healthcare. Instead of costly clinical treatment, a sustainable service focuses 

on prevention, early pathology detection, and homecare, and monitors general well-being to anticipate needs and 

ensure compliance with healthcare plans. The Internet of Things aims to personalize care facilities and give each 

consumer a digital identity. The Internet of Things aims to control the personalization of care services and to 

provide each user with a digital identity. In healthcare, various equipment is used to communicate and create the 

ubiquitous system-of-system. IoT-based personalization classifications. The classifications of IoT based 

personalized healthcare systems are Clinical care and remote monitoring[18]. 

8. Applications Of Internet Of Things In Healthcare 

Healthcare industry devices that are part of an intelligent system provide better care by automating procedures, 

encouraging cooperation, and securely managing information. From in-home monitoring devices to massive 

hospital-based imaging systems and thin-client solutions, healthcare industry devices that are part of an intelligent 

system offer better care by automating processes, facilitating communication, and securely managing information. 

Intelligent networks make it easier for physicians to access health information, reduce costs, and increase 

operational efficiencies, all of which contribute to a better patient experience. The following are some examples. 

1. Monitor an elderly family member:  Fortunately, technology may help caregivers, healthcare 

professionals, or family members detect and warn caregivers, healthcare professionals, or family members to 

changes in an elderly person's actions, which can help avoid serious issues. The Internet of Things is uniquely 

placed among the technologies available to allow caregivers to help the well-being of those at risk while others 

cannot. IoT-enabled monitors minimise emergency hospital admissions and encourage elders to comfortably 

remain in their homes longer by monitoring key health indicators such as dehydration and malnutrition, as well as 

behavioral changes such as decreased mobility[19]. 

2. Scalable, continuous, heart rate monitoring:Photoplethysmography (PPG) is a low-cost optical 

technique for detecting volumetric changes in blood flowing through capillaries at the skin's surface.In the late 

1800s, scientists developed photoplethysmography, which enabled them to observe real-time blood flow using 

light bulbs. The word photoplethysmography was invented by scientists in the late 1930s. PPG's technologies now 

concentrate on consumer applications using wearable devices, thanks to technological advancements. The effects 

of these wearable devices are normally interpreted using a peripheral unit. Smart phones have largely replaced 

such peripheral devices in terms of delivering data to users in a user-friendly manner. Bluetooth technology is 

used to connect to mobile phones. Bluetooth is a low-power wireless communication technology that allows two 

compatible devices to link, send, and receive data over the air. 

Photoplethysmography is a form of plethysmography that uses a simple optical setup to detect changes in 

peripheral blood circulation volume. Since measurements are taken at the skin's surface, this procedure is non-

invasive. The technology illuminates’ skin with optoelectronic components like a red or near infrared light source 

and a photo detector that detects variations in light intensity within the observed region. To illuminate skin, a red 

or near-infrared source of light is usually used. This light then passes through tissues, where pigments, bones, and 
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blood absorb it. The PPG sensors look at the world through an optical lens changes in blood flow volume by 

detecting changes in light intensity[20]. 

3. The communication procedures of theproposed IOT-based healthcare system: In the proposed IoT-

based medical care framework, we look at that as an attendant with his/her smart care device gadgets (going about 

as a nearby preparing unit) might want to give on-request patientcare administrations through a programmed and 

contactless information recovery instrument. As the IoT correspondence network is public, a hearty confirmation 

method is needed for secure information trade among wearable bio-sensors, the nearby preparing unit and the 

BSN worker [21]. 

4. Benefits of Health Information TechnologyElectronic wellbeing records are additionally 

utilized for most of obstetrician–gynecologists. In view of the attention to their expected 

advantages and government arrangements that boost their utilization, they have immediately 

acquired footing. The capacity to store and recover information, just as the capacity to rapidly 

convey patient data in a readable organization, are generally benefits of wellbeing data innovation 

(IT): improved medication assurance through improved decipherability, which can decrease the 

probability of drug mistakes; and the simplicity with which patient data can be recovered. Medicine 

admonitions, wellbeing banners and updates, improved checking and documentation of 

arrangements and indicative tests, clinical choice help, and the accessibility of full persistent 

information all can possibly upgrade patient security. Information gathered by the utilization of 

wellbeing data innovation can be utilized to survey the adequacy of therapy therapies and has been 

appeared to upgrade clinical practice [22].Alerts will also ensure that standards and evidence-based care are 

followed [23]. Record consistency can be structured to minimise procedure differences, perform quality assurance 

audits, and maximize proof [24].Patient interest as health-care consumers is growing as a result of health-

information technology. It gives patients admittance to their medical records, making them more informed about 

their conditions and encouraging them to engage actively in joint decision-making. It may enhance follow-up with 

missed appointments, examinations, and diagnostic tests outside of the patient experience. Within a practise, a 

health care provider may look for particular cohorts of patients to track and increase adherence to recommended 

health care, such as mammograms, Pap tests, or hemoglobin A1c levels. 

5. Wearable devices: Bracelets, pendants, buttons, smartwatches, t-shirts, intelligent rings, sneakers, 

exercise trackers, and other public health equipment, as well as portable systems, can all be worn on the human 

body.The wearable system in direct contact will monitor the disease, the individual's health, and the data collected 

from the central research centre. Wearable technologies, such as sensing, computing, and displays, are three of the 

elements. Usable devices will produce biological data including calories burned, steps taken, heart rate, blood 

pressure, and exercise time, among other things. These devices have a significant impact, and there is a high 

likelihood that the customer's physical well-being will improve.[25] 

9. Conclusion  

The objective of this paper was to combine existing research on Internet of Things in health care and related 

topics that allow for constructing a frame of knowledge.The long-anticipated IoT revolution in healthcare is 

already went through, as the examples in this paper demonstrate. They continue to resolve the crucial need for 

safe, competent care as new use cases emerge. In the mean time, the robotization and machine-to-machine 

correspondence building squares of the Internet of Things keep on being made. With the expansion of the 

assistance layer, the IoT framework is finished. Start to finish handling and systems administration innovations for 

IoT-driven medical services are signs of this development. The field is still in its early stages and in order to 

mature, IOT and health care researchers should come together by proposing effective analytic methods.  
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