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Abstract:

Health has taken utmost importance in our day-to-day
life. Good health is important to do the daily chores
properly. This article gives the design of a real-time health
monitoring system which can store a patient's basic
health parameters. The use of mobile phones and smart
devices has increased significantly in the modern world.
The main objective of the present work is to design and
develop an "IoT based Integrated Health Monitoring Sys-
tem" to monitor vital parameters of patients like body
temperature, oxygen level and pulse rate with the help of
pulse oximeter sensor and IR based thermal scanner. To
read and process sensory information an Arduino sup-
ported Wi-Fi enabled NodeMCU controller has been used.
Thus, IoT based patient monitoring system effectively
monitor patients’ health status and save life on time.

Introduction:

Today, there is an astronomical increase in the number of
people with chronic disease, the cause of which can be
ascribed to various factors like dietary habits, liquor con-
sumption, physical inactivity etc. The symptoms as well as
the treatment of chronic diseases can vary significantly

[1].

Early detection and diagnosis of potentially dangerous
physiological conditions like heart attack require contin-
uous monitoring of patient’s health following transfer
from hospital to home. Studies have shown that 30% of
patients after discharge are diagnosed with heart failure
are admitted again at least once in 90 days with readmis-
sion rates ranging from 25 to 54% within 3 - 6 months.
To cater these types of needs, health monitoring systems
are being proposed as a low cost solution. A system like
this consists of physiological data that is stored, pro-
cessed and communicated through a local manner such as
smart phones, personal computers. Such systems should
satisfy strict safety, security, reliability, and long-term
real-time operation requirements [2].

In the past few decades use of wireless technology is ris-
ing for the need of various sectors. In these few years [oT

India.

grabbed a large share of industrial area specially automa-
tion and control. Biomedical is one of recent trends to
provide better healthcare. Not only in hospitals but also
the personal care facilities are opened by the IoT technol-
ogy. So having a smart system, various parameters are
observed that consume power, cost and increase efficien-

cy [3].

The progression of the advancement of the technology has
constantly intrigued us. Moreover, we additionally found
that there are very few critical examines on computeriza-
tion technology for hospital’s need for an IoT based Pa-
tient Monitoring System. IoT is a network where all the
physical objects are connected to the internet via different
sensors, devices etc. [oT is an intelligent technique which
can reduce the human effort and interaction [4].

The objectives of the present work are as follows:

- It will be a very useful device since it reflects all the data
collection and information by using only the internet. So,
it can lessen the workloads and stress of the friend and
relatives of the patient who are not nearby.

- When a patient gets health service at home on a real time
basis, there is no need for unnecessary doctor or nursing
visit. Particularly, this project helps to reduce the cost for
hospital stays and readmissions.

- Through IoT, doctors and relatives can do their work
without any hesitation as they can monitor the patient’s
health condition from anywhere.

Literature Survey:

In [5], the author has proposed a system to measure vital
parameters using the sensors Temperature, ECG, Heart-
beat and Accelerometer connected to an Arduino board.
The values from the microcontroller can be given to the
Web server using Ethernet Shield. The parameter values
can be viewed by the Android application installed in
doctors and patient’s mobile phone.

In [6] K. Swaroop, Kavitha Chandu, R. Gorrepotu & Subi-
mal Dev advanced a system which uses different standard
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data formats and transmission protocols to get interfaced
with the sensors and communicating the data over the
three defined modes. Temperature sensor: The 1-Wire
bus system employs a single bus master to control slave
devices. DS18B20 always assumes the role of a slave. All
data and commands transmits the least significant bit first
over the 1-Wire bus. All transactions on the 1-Wire bus
begin with an initialization sequence.

In [7] the author proposed a system that introduces secu-
rity of health care and cloud of things. System works in
two main parts which are storage stage and data retriev-
ing stage. In storage stage, data is stored and updated or
improved for future use. In data retrieving stage, the data
is retrieved from the cloud. The cloud server can be
shared with authenticated users. The worn device will
send results to phone using Bluetooth connection or NFC
technology. The data can be provided to cloud server
using GSM or 3G. At cloud server each patient is defined
with unique address. So, at cloud server, each patient is
defined by unique address. So, data at cloud can authenti-
cate the right patient and provide the required request.

In [8] A. Bansal, S. Kumar, A. Bajpai, Vijay N. Tiwari, M.
Nayak, S. Venkatesan, R. Narayan focuses on development
of a system which is capable of detecting critical cardiac
events. Using an advance remote monitoring system to
detect symptoms which lead to fatal cardiac events.

In [9] Afef Mdhaffar, Tarak Chaari, Kaouthar Larbi, Mo-
hamed Jmaiel and Bernd Freisleben has explained low
power WAN network to perform analysis of monitored
data in health caring system. They have established WAN
network for communication upto the range of 33m2 at
around 12 m altitude. Also they have shown that power
consumed by LoRaWAN network is significantly lesser
than the GPRS/3G/4G.The IOT architecture is given for
the step wise working for interpretation of IOT .The main
benefit of LoRaWAN is the for energy consumption. The
power consumption in idle mode for LoRaWAN is 2.8mA
while in GPRS is 20mA.Hardware cost in LoRaWAN is
10doller while in GPRS is 50 dollar. Maximum data rate in
LoRaWAN is 50kbps (uplink), 50 kbps downlink while in
GPRS is 86.5 kbps (uplink) ,14kbps(downlink).These
results gives the overall efficiency of LoRaWAN in the
demonstration of IOT for health monitoring system.

In [10] Mohammad M. Masud, Mohamed Adel Serhani,
and Alramzana Nujum Navaz had given the computation
and measure of ECG signals at different intervals and in
various situations. They have used energy aware, limited
computing resources and got rid of network continuity
challenges .For these challenges; mathematical model has
been devised to carry out each task sequentially. There
are three approaches designed to work out the process

.The first is mobile based monitoring approach, data min-
ing and the last is machine learning approach.

In [11] Muthuraman Thangaraj Pichaiah Punitha Ponma-
lar Subramanian Anuradha. “Digital hospital” term is in-
troduced for hospital management. It allows automatic
electronic medical records in standard. Also discusses
with the implemented real world framework of smart
autonomous hospital management with the use of IOT.

In [12] Shivakumar proposed Design of vital sign moni-
tor based on wireless sensor networks and telemedi-
cine technology (2014), Vital sign monitor can be ac-
complished with the help of Bluetooth technology
which is embedded with sensor, the transmitter will
include the application oriented smart phone enable with
3G or IEEE 802.11 i.e. Wi-Fi based transmission. The
data from transmitter will be sending to cloud for
centralized monitoring takes place; the expert from
anywhere even the remotest of places can view all the
data of the patient and in case of emergency can take
appropriate action.

In [13] the authors analyzed Raspberry-Pi based health
monitoring system using IoT. Any adverse change in the
health conditions of the patient can be known directly.
The proposed system is simple, power saving and easy to
comprehend. It plays the role of a link between patient
and doctor. The hardware for the project is implemented
and the output results are verified successfully. In this
paper a real-time low cost heart disease monitoring sys-
tem is introduced.

In [14] Telemonitoring system via WBAN is evolving for
the need for home based mobile health and personalized
medicine. WBAN would be able to gather the data re-
ceived from the sensor and record and store the output.
This output results are sent to controller wirelessly to
health monitoring system. In this paper, Zigbee is also
used in WBAN technology due to its guaranteed delay
requirement for health Telemonitoring system. Zigbee
used in the communication.

In [15] Jieran et. al (2012) developed a RFID technology
and intelligent systems, which detects the disinfected
articles and alerts the medical staff to wash the hands
after the contact with the disinfectant articles. IoT tech-
niques can be used to promote healthcare in a better way.
The health related information could be interacted with
doctors who are in emergency. Even in the absence of the
doctor near the patient or in the hospital, the doctor can
know the patients’ status so that the doctor’s advice is
given in critical cases.

In [16] Cristina et. Al (2013) developed an approach to
maintain health care data of a patient collected in differ-
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ent geographic locations. The data is available to doctors,
hospitals, laboratories etc., to check the medical history of
the patients.

In [17] Boyi et.al (2014) presented IoT based system for
providing support to emergency medical services by
demonstrating how IoT data can be collected and inte-
grated for interoperability.

Comparison Table:

Sr. | Title of Paper | Sensors | Technology

No used used
1 Internet Of Various | Digital Hos-
Things types pital

(IOT) Enabled
Smart Auton-
omous
Hospital
Management
System - A
Real World
Health Care

Use Case with
the

Technology
Drivers

of sen-
sors
used

2 Remote health | 12-lead | Mobile

monitoring ECG based algo-
System for probe rithm de-
detecting ,
diac disor- ployment
o ,Bluetooth
ders
sensor de-
vice
IoT-based B.P LoRa net-
3 He;.alth ) Moni- Temp., work
toring via
LoRaWAN glucose
4 Resource- ECG ECG pro-
e sensor cessing
Mobile-Based -
Health Moni- analytics
module

toring

5 Internet Of ECG,EKG | IoT enabled

Things data model-
(IOT) Enabled ing

Smart Auton-

omous

Hospital

Management
System-A
Real
World Health
Care Use Case
with
Technology
Drivers

Conclusion:

A brief summary of Health Monitoring system is discussed
in this paper. This paper includes varied technologies and
applications for I0T based Health Monitoring system. It
also explains and analyzes various applications, imple-
mentation and arrangements for the process of IOT based
Health Monitoring system. Every technology has got their
own applications and restrictions. The summary of this
paper shows that which technique and applications
should be adopted to improve the quality of IOT based
Health Monitoring system.

Future Scope:

The future work of the project is very essential in order to
make the design system more advanced. In the designed
system and devices the improvement and strengthening
would be by connecting additional sensors to internet
which records and stores various other health parameters
and would be useful for patient's monitoring i.e linking all
the sensors and devices to internet for fast and easy ac-
cess. Establishing a Wi-Fi mesh type network to increase
in the communication range [18].

The systems developed in the future can make use of Wi-
Fi and IR sensors to overcome the range limitations of
Bluetooth devices. Smartphones can be used as a health
monitoring system as it makes the interaction between
multiple sensors very easy. Various machine learning
algorithms can be used to make the systems more accu-
rate. In microcontroller-based systems, raspberry pi can
be used for easy presentation of the monitoring data on
websites [19].

References:

[1] Jorge Gomez, Byron Oviedo and Emilio Zhuma, “Pa-
tient Monitoring System Based on Internet of Things”, in
Procedia Computer Science 83, pp.90-97, 2016.

[2] Secured Smart Healthcare Monitoring System Based
on lot, International Journal on Recent and Innovation
Trends in Computing and Communication Volume: 3 Is-
sue: 7, Bhoomika.B.K, Dr. K N Muralidhara.

© 2021, IJSREM | www.ijsrem.com

| Page 3


http://www.ijsrem.com/

QS

#

w Volume: 05 Issue: 07 | July - 2021

Iﬂg"ﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

ISSN: 2582-3930

[3] Mirza Mansoor Beig and Hamid Gholamhosseini
“Smart Health Monitoring Systems: An Overview of De-
sign and Modelling”, Springer Science+Business Media,
New York, 2013.

[4] Prema T. Akkasaligar, Soumya Potnis, Shambhavi
Tolnur, “Review of IoT Based Health Monitoring System”
in International Journal of Research in Adviser Technolo-
gy (IRJAT) Special Issue, 2019, pp. 95-99

[5] George, M. M., Cyriac, N. M., Mathew, S., & Antony, T.
(2016). Patient health monitoring system using IoT and
android. Journal for research, 2(01).

[6] Swaroop, K. N., Chandu, K, Gorrepotu, R.,, & Deb, S.
(2019). A health monitoring system for vital signs using
loT. Internet of Things, 5, 116-129.

[7] Ebrahim Al Alkeem1, Dina Shehadal, Chan Yeob
Yeunl, M. Jamal Zemerly, Jiankun Hu “New Secure
healthcare system using cloud of things” Springer Sci-
ence+Business Media, New York, 2017

[8] Ayush Bansal , Sunil Kumar, Anurag Bajpai, Vijay N.
Tiwari, Mithun Nayak, Shankar Venkatesan, Rangavittal
Narayanan, “Remote health monitoring system for detect-
ing cardiac disorders”, IET Syst. Biol., 2015, Vol. 9, Iss. 6,
pp. 309-314.

[9] Afef Mdhaffar, Tarak Chaari , Kaouthar Larbi, Mo-
hamed Jmaiel and Bernd Freisleben IoT-based Health
Monitoring via LoRaWAN”, [IEEE EUROCON, 2017.

[10] Mohammad M. Masud, Mohamed Adel Serhani, and
Alramzana Nujum Navaz “Resource-Aware Mobile- Based
Health Monitoring”, 2168-2194 (c) 2015 IEEE.

[11] Muthuraman Thangaraj Pichaiah Punitha Ponmalar
Subramanian Anuradha, “Internet Of Things (IOT) Ena-
bled Smart Autonomous Hospital Management System - A
Real World Health Care Use Case with the Technology
Drivers”, 2015, IEEE International Conference on Compu-
tational Intelligence and Computing Research.

[12] Zanjal, S. V., & Talmale, G. R. (2016). Medicine re-
minder and monitoring system for secure health using
I0T. Procedia Computer Science, 78,471-476.

[13] Kazi, S. S, Bajantri, G, & Thite, T. (2018). Remote
heart rate monitoring system using iot. Techniques for
Sensing Heartbeat Using [oT, 5(04).

[14] Yena Kim, SeungSeob Lee and SuKyoung Lee “Coex-
istence of ZigBee-based WBAN and WiFi for Health Tele-
monitoring Systems”, DOI 10.1109/]BHI.2014.2387867,
IEEE Journal of Biomedical and Health Informatics.

[15] Jieran Shi, Lize Xiong, Shengxing Li, Hua Tian, Ex-
ploration on intelligent control of the hospital infection -
the intelligent reminding and administration of hand
hygiene based on the technologies of internet of things,
Journal of Translational Medicine, Vol.10., No.2, pp.55,
2012

[16] Cristina Elena Turcua, Cornel Octavian Turcua, Inter-
net of

Things as Key Enabler for Sustainable Healthcare Deliv-
ery,

Procedia - Social and Behavioral Sciences Vol. 73, pp. 25

[17] Boyi Xu, Li Da Xu, Hongming Cai, Cheng Xie, Jingyuan
Hu,

and Fenglin Bu, Ubiquitous Data Accessing Method in 10T
Based

Information System for Emergency Medical Services,

IEEE Transactions on Industrial Informat- ics, Vol. 10, No.
2,

May 2014.

[18] Real time wireless health monitoring appli-cation
using mobile devices, International Jour-nal of Computer
Networks & Communications (IJCNC) Vol.7, No.3, May
2015, Amna Abdullah, Asma Ismael, Aisha Rashid, Ali
Abou-ElNour, and Mohammed Tarique

[19] Ashikur Rahaman, Md. Milon Islam, Md. Rashedul
Islam, Muhammad Sheikh Sadi, Sheikh Nooruddin “Devel-
oping IoT Based Smart Health Monitoring Systems: A
Review”, 2019, International Information and Engineering
Technology Association, pp.435-440

© 2021, IJSREM | www.ijsrem.com

| Page 4


http://www.ijsrem.com/

