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Abstract— Healthcare becomes one of major economic and social problems around the world, especially in aging people, where it costs
tremendous health expanses and resources. The advancement of technology and consistent improvement in machine to machine technologies
lead to the era of internet of things (IoT). The new trends in health care are gradually progressing with the help of IoT which may make us more
health conscious. This paper reviews the concepts, applications and various existing technologies for health care. We have enumerated the
difference between those techniques and brief explanation of scope of IoT in personalized health care.
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I.

INTRODUCTION

“Internet of Things (IoT) is the network of physical
objects or "things" embedded with electronic devices, software
technologies, sensors, and network connectivity, which
facilitates these objects to collect and exchange data for
availing various services.” It is a concept demonstrating a
connected set of anything, any one, any time, any place, any
service and any network connection [1].
Simply we can say that IoT is a concept of basically
connecting any device with an on and off switch to the Internet
(and/or to each other). This includes every thing from smart
phones, smart coffee and tea makers, washing machines,
headphones, lamps, wearable devices and almost anything else
you can think of (nano to macro devices). The analyst firm
Gartner says that by 2020 there will be over 26 billion
connected devices and that‟s a lot of connections (may be over
1.5 trillion). The IoT is a huge network of connected “things”
(which also includes common people). The relationship will be
between people-people, people-things, and things-things [1],
[3], [4].
Recently, wearable devices, such as smart wristwatch, ring,
bracelet and hair lace, are widely applied to offer continuous
healthcare, e.g., physiology parameter monitoring for remote
healthcare, heart rate record for workout intensity or training,
and calorie burn during fitness. These smart watches, health
monitors, pedometers, activity trackers and virtual reality
headsets are all part of the emerging landscape of wearable
technology, which promises to not only change the way we
exercise and communicate but also support the emerging
healthcare. In the last few years, this field has attracted wide
attention from researchers to address the potential of the IoT in
the healthcare field by considering various practical challenges.
As a part of this, there are now numerous applications, services,
and prototypes in the area.
Consisting of these ubiquitous wearable devices, healthcare
systems take the advantages of heterogeneous mobile
networks[2] (e.g., cellular network, Wi-Fi and Device-toDevice (D2D) communications) and powerful computational
servers (e.g., cloud server) to collect the health information
sensed by wearable devices, analyze/process the information
for health monitoring and diagnosis, and enable users‟ social
interactions.

For example, the patients can wear the dedicated wearable
devices which continuously measure their physiology
information, such as body temperature, heart rate, blood
pressure and Oxygen saturation. Meanwhile, doctors or
patients‟ families can use desktops and smart phones to
remotely access these health records.
The severe scenario, such as fainting and heart problem, the
wearable devices can automatically report the health condition
of the patient to his doctors and families. In addition to this
feature, such systems can also act as promising wearable and
social applications, e.g., sharing physical condition and activity
information provided by wearable devices among social
friends.
II. BACKGROUND
A. Internet of Things
The term internet of things was first proposed by Kevin
Ashton in 1982 [1]. IoT is a combination of hardware and
software technologies along with embedded devices which
enables to provide services and facilities to any one, anytime,
anywhere required using any network.
B. Healthcare using wireless sensor networks
The health care applications using IoT are increasing day
by day and more because of sensor devices. The IoT has the
potential to give rise to many medical applications such as
remote health monitoring, physical fitness programs,
Alzheimer‟s diseases, and elderly care [2].
The IoT healthcare system mainly tries to work on the
existing wireless sensor networks, embedded device
technologies and ubiquitous computing. IoT systems need to
provide the services to any one at anytime and anywhere. So
we need architecture to implement the health care systems
more efficiently and with less cost.
Here we briefly explain the wireless health care system
which can be enabled to use along with IoT systems. It consists
of health sensors, smart phone devices and server system to
control and manage the information. The sensors will take
input values and will send to the server using the smart phone.
The server processes the data and informs patients. These
health care systems help the patients to take to decisions
suggested by the application.
44

IJRITCC | February 2016, Available @ http://www.ijritcc.org

_______________________________________________________________________________________

International Journal on Recent and Innovation Trends in Computing and Communication
Volume: 4 Issue: 2

ISSN: 2321-8169
044 - 047

______________________________________________________________________________________
The figure 1 shows diagram wireless networks work for
helping the patients. It consists of sensors attached to human
body, wireless devices, server system and doctors and
hospitals that provide the services to the patients for their well
fare. The sensors try to collect the data continuously for keep
tracking of patient details. They also try to locate the patients
after the discharge by using their health records.

Figure 1. Wireless sensor networks for healthcare.

In case of any emergency, the wireless wearable devices
can remotely report the health condition of the patient to his
doctors and family members. In such situation the doctors and
hospitals will try to immediate services such as ambulance or
providing necessary actions to the families for aiding them to
help the patients.
III. RELATED WORKS
In [6] Urs et.al proposes an advanced care and alert portable
telemedical monitor (AMON), a wearable medical monitoring
and alert system targeting high-risk cardiac or respiratory
patients. It consists of a wrist-worn device which acts as a
communication link and a comprehensive medical center
software package.
In [7] Luca et.al proposes smart hospital system for
automotive monitoring and tracking of patients, personal and
biomedical devices within hospitals and nursing institutes. The
system mainly deals with two cases: patient monitoring and
management of emergency situation.
In [8] Rui et.al suggests a system for applying internet of
things (IoT) for personalized healthcare in smart homes.
Continuous monitoring of physical parameters and processing
health data makes the system much smarter one. The core
functionalities of system are exposed using RESTful web
services to the consumers.
In [9] Arif et.al proposes a context aware intelligent wallet
for individuals to store their bio-signals and wallet shares the
finding with appropriate persons. Special hardware is needed to
implement sensor nodes.
In [10] Subhas et.al reviews the existing wearable sensors
for human activity monitoring. The system plays an important
role for continuous monitoring of physiological parameters
especially of the elderly or chronic patient. The survey shows

increase of interest in wearable devices may lead to reduce the
cost of these devices.
In [12] Shiliang et.al proposes architecture of remote
monitoring cloud platform of healthcare information. The
system uses a PSOSAA algorithm for medical monitoring and
managing application of the hospital information system. This
simulated system can improve efficiency about 50%.
In [11] Alok et.al reviews healthcare applications of the
internet of things. The IoT based heath care systems are clinical
care, which provides continuous automated flow of information
about patients and remote monitoring which enables wirelessly
monitoring patients.
In [13] Val et.al proposes a body sensor networks for
mobile health monitoring. Two approaches: PHM and
MobiHealth. The PHM system adopts the policy of local
processing, with interpretation algorithms running locally on
the mobile system worn by the patient. In contrast the
MobiHealth BAN is designed to be inherently a telemedicine
system so feature is transmission of data to a remote system or
user.
In [14] Media et.al proposes health care monitor system
using wireless sensor networks. The main advantage of this
system in comparison with previous systems reduced energy
consumption, extended communication coverage to increase
freedom for enhanced patient‟s quality life.
In [17] Valerie et.al describes a personal heart monitoring
application using a smart phone and wireless (wearable)
sensors. It was able to detect life threatening arrhythmias
locally on a smart phone. System generates alarms and
warnings when it crosses thresh hold values to inform the
patient.
In [16] Mir et.al proposes Internet of Things (IoT) provides
an opportunity of discovering healthcare information about a
tagged patient or medical object by browsing an Internet
address or database entry that corresponds to a particular
Radio-Frequency Identification (RFID) tag. The tags interact
with healthcare information system for automating managerial
everyday tasks like admission care, transfer and discharge
details.
Finally, the table I briefly explains the services provided
and sensors used in the each system for patient monitoring.
TABLE I.

COMPARISON OF EXISTING HEALTHCARE SYSTEMS

Approach
An IoT-Aware
Architecture for Smart
healthcare Systems

Medical Monitoring And
Managing Application Of
The Information Service
Cloud System Based On
Internet Of Things

Applying Internet Of
Things For Personalized
Healthcare In Smart
Homes

Sensors

Services and
technologies

Temperature
sensor, barometric
pressure, ambient
light, 3-axis
acceleration and
ECG sensor.

Remote
monitoring,
management of
emergency
situation

Body sensor,
environment
sensor and activity
sensor

Medical
monitoring and
managing in
hospital
systems,
PSOSAA
algorithm for
medical
monitoring

Room temperature
sensor, room
temperature
controller, body
temperature sensor
and light sensor

IoT system for
smart homes,
layered
approach
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Approach

Sensors

Context Aware intelligent
Wallet for Healthcare

Healthcare Applications
Of The Internet Of
Things: A Review

Motion sensors,
environment
sensors

Services and
technologies
Intelligent
wallet for
supervised
monitoring of
individuals,
layered
approach

Pill camera, wrist
band, fitness
tracker

Clinical care,
remote
monitoring

AMON : A Wearable
Multi parameter Medical
Monitoring And Alert
System

SPO sensor, ECG
sensor, blood
pressure sensor,
acceleration sensor
and temperature
sensor

Around The Clock
Personalized Heart
Monitoring Using Smart
Phones

ECG monitor,
oximeter, blood
pressure monitor
and GPS

Body Sensor Networks
For Mobile Health
Monitoring

ECG,
accelerometer,
blood pressure
monitor, pulse
oximeter, weight
scale and GPS

Wrist worn
medical device,
monitoring and
alert system for
cardiac/repertor
y patients.
Alarms and
warnings for
patient, system
high risk
cardiac patients.
Cardiac rhythm
monitoring,
cardiac
rehabilitation,
copd problems,
discharged
patient
monitoring
Increases
coverage of
services,
decreases end to
end delay
Medical
products with
epc tags, tagged
patients

A Hospital Healthcare
Monitoring System Using
Wireless Sensor Networks
The Appliance Pervasive
of Internet of things in
healthcare systems

Blood pressure
sensor, heart rate
monitor.

RFID tags

IV. PROPOSED SYSTEM
The proposed system uses all the capabilities of Internet of
Things by connecting the smart devices or things with human
beings to provide them the best health care. It composes of all
the correct elements from each method, so we can have a
perfect recipe for yielding the best health services, which leads
to the minimized error free version of the existing systems. The
new system, IoT Health system which will be monitoring the
conditions of a person using various sensors such as heart rate
sensor, temperature sensor, blood pressure sensor, etc. Sensors
can be converted to into any time wearable devices if the user
wants to use it all the time. Now the system will send the
collected data to the smart things; which transferred to the
system server via IoT network using IoT gateway. Next system
analyses these values and predict the chance of occurring the
diseases. If the patient is indeed in critical care ,the system
automatically alert the hospital and doctors so that the patient
can receive immediate services (such as ambulance , help of
doctors ,etc) as soon as possible. Thus patients with heart
diseases, old age problems can use the system as a automatic
hospital system. Even it might help in the detection of chance
of having diseases in advance.

V. CONCLUSION
The internet of things, devices gather and share information
with each other, making it possible to collect, analyze/process
and store data more accurately. Thus IoT can also be use for
patient monitoring and provides services to the patients. The
IoT based health care system will provide services in a timely
manner and may save the life of millions. In this paper, we try
to compare the existing methods for ensuring the healthiness
of patients. It ranges from wrist worn devices to IoT health
care systems. With advancement of IoT enabled health care
systems, we will have a revolution in health care that changes
society as once did by industry revolution. Also these need to
make sure the privacy and quality of life of every person.
REFERENCES
[1]

https://en.wikipedia.org/wiki/Internet_of_Things

[2]

S. M. Riazul Islam, Daehan Kwak, Md. Humaun Kabir, Mahmud
Hossain, And Kyung-Sup Kwak, „‟The Internet of Things for health
Care:A Comprehensive Survey‟‟ date of publication June 1, 2015, date
of current version June 4, 2015. 10.1109/ACCESS.2015.2437951

[3]

“The Internet of Everything (IoE) and the Delivery of Healthcare”,
http://www.cisco.com/c/en/us/products/collateral/se/internet-ofthings/white-paper-c11-734520.pdf

[4]

http://www.mcafee.com/uk/resources/reports/rp-healthcare-iot-rewardsrisks.pdf

[5]

David Niewolny,” How the Internet of Things Is Revolutionizing
Healthcare”,https://cache.freescale.com/files/corporate/doc/white_paper/
IOTREVHEALCARWP.pdf

[6]

Anliker Urs, Ward JA, Lukowicz P, Tröster G, Dolveck F, Baer M,
Keita F, Schenker EB, Catarsi F, Coluccini L, Belardinelli A, Shklarski
D, Alon M, Hirt E, Schmid R, Vuskovic M “AMON: a wearable
multiparameter medical monitoring and alert system.”Information
Technology in Biomedicine, IEEE Transactions on Year: 2004, Volume:
8, Issue: 4 Pages: 415 - 427, DOI: 10.1109/TITB.2004.837888

[7]

Catarinucci, L.; de Donno, D.; Mainetti, L.; Palano, L.; Patrono, L.;
Stefanizzi, M.L.; Tarricone, “An IoT-Aware Architecture for Smart
Healthcare Systems”, L.Internet of Things Journal, IEEEYear: 2015,
Volume: 2, Issue: 6 Pages: 515 - 526, DOI: 10.1109/JIOT.2015.2417684

[8]

Datta, Soumya Kanti; Bonnet, Christian; Gyrard, Amelie; Ferreira da
Costa, Rui Pedro; Boudaoud, Karima, “Applying Internet of Things for
personalized healthcare in smart homes”,Wireless and Optical
Communication Conference (WOCC), 2015 24thYear: 2015 Pages: 164
- 169, DOI: 10.1109/WOCC.2015.7346198

[9]

Arif M. Bhatti, Mehedi Masud,” Context Aware Intelligent Wallet for
Healthcare ”, International Journal of Computer Applications (0975 –
8887) Volume 96– No.15, June 2014

[10] Mukhopadhyay,S.C.,”Wearable Sensors for Human Activity Monitoring
: A Review ”,Sensors Journal, IEEE Year: 2015, Volume: 15, Issue: 3
Pages: 1321 - 1330, DOI: 10.1109/JSEN.2014.2370945
[11] Alok Kulkarni, Sampada Sathe ,“Healthcare applications of the Internet
of Things:A Review”, (IJCSIT) International Journal of Computer
Science and Information Technologies, Vol. 5 (5) , 2014, 6229-6232
[12] Shiliang Luo ,Lianglun Cheng, and Bin Ren.“Medical Monitoring and
Managing Application of the Information Service Cloud System Based
on Internet of Things” Journal Of Software, VOL. 9, NO. 7, JULY 2014
[13] Val Jones ,Valerie Gay,and Peter Leijdekkers,” Body sensor networks
for Mobile Health Monitoring: experience in Europe and Australia”, The
Fourth International Conference on Digital Society, ICDS 2010,
February 10-16, 2010 - St. Maarten, Netherlands Antilles, CPS 2010.

46
IJRITCC | February 2016, Available @ http://www.ijritcc.org

_______________________________________________________________________________________

International Journal on Recent and Innovation Trends in Computing and Communication
Volume: 4 Issue: 2

ISSN: 2321-8169
044 - 047

______________________________________________________________________________________
[14] Media Aminian and Hamid Reza ,“A Hospital Healthcare Monitoring
System Using Wireless Sensor Networks “,Journal Of Health &
Medical Informatics
[15] Aminian M, Naji HR (2013) A Hospital Healthcare Monitoring System
Using Wireless Sensor Networks. J Health Med Inform 4: 121.
doi:10.4172/2157-7420.1000121
[16] Mir Sajjad Hussain Talpur,”The Appliance Pervasive of Internet of
Things in Healthcare Systems” IJCSI Journal, Volume 10, Issue 1, No
1, January 2013
[17] Valerie GAY , Peter LEIJDEKKERS,” Around the Clock Personalized
Heart
Monitoring
Using
Smart
Phones”,
https://opus.lib.uts.edu.au/bitstream/10453/1990/1/2006004767.pdf
[18] R. S. H. Istepanian, ``The potential of Internet of Things (IoT) for
assisted living applications,'' in Proc. IET Seminar Assist. Living, Apr.
2011,pp. 1_40.
[19] X. Wang, J. T. Wang, X. Zhang, and J. Song, ``A multiple
communication standards compatible IoT system for medical usage,'' in
Proc. IEEE Faible Tension Faible Consommation (FTFC), Jun. 2013,
pp. 1_4.
[20] W. Wang, J. Li, L. Wang, and W. Zhao, ``The Internet of Things for
resident health information service platform research,'' in Proc. IET Int.
Conf. Commun. Technol. Appl. (ICCTA), Oct. 2011, pp. 631_635.
[21] Y. J. Fan, Y. H. Yin, L. D. Xu, Y. Zeng, and F. Wu, ``IoT-based smart
rehabilitation system,'' IEEE Trans. Ind. Informat., vol. 10, no. 2, pp.
1568_1577, May 2014.
[22] X. Jia, H. Chen, and F. Qi, ``Technical models and key technologies of
e-health monitoring,'' in Proc. IEEE Int. Conf. e-Health Netw., Appl.
Services (Healthcom), Oct. 2012, pp. 23_26.
[23] D. Y. Lin, ``Integrated Internet of Things application system for prison,''
Chinese Patent 102 867 236 A, Jan. 9, 2013.
[24] S. Liang, Y. Zilong, S. Hai, and M. Trinidad, ``Childhood autism
language training system and Internet-of-Things-based centralized
training center,'' Chinese Patent 102 184 661 A, Sep. 14, 2011.
[25] http://spectrum.ieee.org/biomedical/devices/wireless-health-care
[26] L.Wei, Y. Heng, andW. Y. Lin, ``Things based wireless data
transmission of blood glucose measuring instruments,'' Chinese Patent
202 154 684 U, Mar. 7, 2012.
[27] Z. Lijun, ``Multi-parameter medical acquisition detector based on
Internet of Things,'' Chinese Patent 202 960 774 U, Jun. 5, 2013.
[28] [68] B. J. Drew et al., ``Practice standards for electrocardiographic
monitoring in hospital settings,'' Circulation, vol. 110, no. 17, pp.
2721_2746, Oct. 2004.
[29] P. K. Dash, ``Electrocardiogram monitoring,'' Indian J. Anaesthesia, vol.
46, no. 4, pp. 251_260, Aug. 2002.
[30] E. Agu et al., ``The smartphone as a medical device: Assessing enablers,
benefitts and challenges,'' in Proc. IEEE

47
IJRITCC | February 2016, Available @ http://www.ijritcc.org

_______________________________________________________________________________________

