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Abstract— Time to time health monitoring is a very necessary thing because of the health problems such as cardiac failure, lung failures 

and heart-related diseases are arising day by day. For stress management and relaxation training, the biofeedback is a powerful tool. 

The biofeedback devices can detect physiological signals such as heart rate, respiration, muscle activity and skin temperature from the 

users’ body. Aim of this work is to identify various challenges related to biofeedback in daily stress routine of human being. This article 

represents the current status and the notable work done on various biosensors for collecting physiological data of the patient. 
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I. INTRODUCTION 

Stress is a physiological response to human beings' mental, emotional or other physical challenges, including their 

workplaces. Continuous exposure to stress can lead to serious health problems such as the effects of physical diseases, changes 

in psychological disorders and social alienation [1]. Several physiological processes undergo stress. Increased sympathetic 

nervous system activity during overload, which means the body is tempted to fight or combat. Person to person stress can vary 

and it is dissimilar with our social and economic circs [2]. The Heart attack may be caused by stress in the body. According to a 

recent survey, in India, approximately two million people suffer from heart attack every year and one person dies every 33 seconds. 

People often suffering from stress and depression by negative emotions, which dramatically weakens our health and performance 

[3]. Today we are facing lots of problems related to human health like cardiac failure, lung failures, heart-related issues, stress 

and depression. The health of the human body must be examined on a regular basis. People who suffer from stress are under 

considerable pressure and fall into a depression to get a job in the industry. 

To overcome these challenges biofeedback therapies are used. Biofeedback therapies are used like non-drug treatment. Patients 

are learning their own to control body processes such as muscles tension, blood pressure and heart rate. 

A. Biofeedback 

“Biofeedback therapy is an anti-medicine therapy that helps patients learn how to handle uncontrollable body processes such 

as muscle tear, blood pressure or heart rate.” 

Physiological signals are included with instruction on stress management through Biofeedback-assisted stress 

management (BFSM). Biofeedback is a means of recording, displaying and informing an individual's genetic data, which 

encourages the individual to adjust physiological processes that may promote health or performance. This really refers to the 

mechanisms of instrumentation and training [4]. Biofeedback gadgets use different bio-sensors to measure user body bio-signals 

and give specific physiological information. It has proven to be an effective tool for improving self-awareness, healthy self-

regulation, and improved self-reflection for stress reduction [5]. 

 

Biofeedback also allows patients to see inside their bodies, even as looking into a mirror allows them to look at positions, 

expressions, etc. and modify it with a trained physician to use feedback to carefully regulate their anatomy. Biofeedback is an 

effective method by which patients train to receive a course of action which is explained by data reported by a biofeedback 

resource [6]. 

B. Types of biofeedback techniques 

Biofeedback techniques are widely available. The methodology used may depend on what the individual wants and what the 

consultant or physician advises him or her to achieve. 

Some of the following categories: 

1)  Breathing: Airborne biofeedback means monitoring breathing rates and patterns with sensor belts around the chest and 

abdomen [7]. 
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2)  Heart Rate: Patients with this type of biofeedback wear a sensor - connected device, which is either in their ears or in their 

fingers or in their sensors placed in the wrists, chest or torso [8]. 

3)  Galvanic skin response: Biofeedback of this type involves measuring the amount of sweat on the skin's surface. Galvanic 

skin response is a useful marker for detecting levels of emotional excitement, also known as skin conductance [9]. 

4)  Brain waves: The scalp - sensor system uses an electroencephalograph (EEG) to monitor your brain waves [10]. 

5)  Muscle Tension: This means placing sensors with an electromyography (EMG) over your skeletal muscles for monitoring 

the electric activity causing muscular contraction [11]. 

 

Figure 1: Different techniques of biofeedback. 

 

II. RELATED WORK  

 

The recent survey shows that a rapid increase in heart diseases because of stress. The stress is primarily based on 

physiological signals, i.e. heart rate variability, blood pressure, body temperature and respiration. The recent works highlight the 

importance of physiological signal measurement by using Raspberry-Pi, Arduino UNO, pulse sensors. Arduino UNO reads 

PulseRate sensor heart pulse rate and directs output to RaspberryPi 3, i.e, a normal pulse rate or an abnormal pulse rate. This 

information goes directly to the individual concerned and acts accordingly. Communication between patient and doctor was 

carried out in this system to notify the patient and doctor well in time by sending the patient assistance to save individuals life 

through e-mail, WhatsApp, messages and graphs. The graph on cloud that is regularly monitored by the physician or guardian 

can be traced at real-time [12].  

As mentioned in the previous section the improvement in the patient’s health and quality of life. The Biomedical 

Engineering (BME) combines the design and problem-solving skill of engineering with medical and biological science. The 

research focused on all the conditions of the patient which is able to monitor the heartbeat rate. The used the fingertip for 

measuring heart rate. The IR sensor emits the lights through LED’s. This system determines the heartbeat rate per minutes and  

then sends the Short Message Services (SMS) alert to a smartphone by using Arduino (ATmega 328 microcontroller) [13]. 

Furthermore, the method for repeatedly detecting the stressful event using data provided by commercial wrist device 

having multiple sensors gives Heart Rate (HR), Galvanic Skin Response (GSR), Blood Volume Pulse (BVP) etc. The researchers 

used a structured stress-inducing test to gather laboratory data. They investigated two experiments, one was from the laboratory 

and another one was on real-life. The observation is that in the laboratory experiments, stress is intentionally caused, therefore 

the physiological measures are little disturbed. Another observation is that in a real-life experiment context information using 

context-based classifier improves the stress detection by 16 % [14]. 

Moreover, the patient should wait a long time in the hospital for a meeting with the doctor. In the event of a critical 

condition, the patient cannot wait. They should wait in any patient condition until the physician is appointed and the patient can 

meet the physician. For that, the author proposed a simulation model programmed in MATLAB for better result. The patient has 

sent information about temperature, blood pressure, ECG, heart bit etc., via sensors to the simulation model. They store a lot of 

related symptom database with the use of an apriori algorithm to form the association rule. And get the forecast with the user's 
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symptom. This simulation model provides textual information to the patient so that the patient can read it and take the precaution. 

This research is very useful for the critical condition patient who can’t wait for a second and who cannot walk or stand for a long 

time to meet the doctor [15]. 

Another relevant work is the study showing that the Heart Rate Variability (HRV) biofeedback training is related to a 

large reduction in self-reported stress and anxiety. The effect of heart rate variability biofeedback training on stress and anxiety 

deals with a favourable approach for treating stress and anxiety with wearable devices [16]. 

Furthermore worked on Galvanic Skin Response (GSR) and ZigBee for managing the discrete emotional situations of 

individuals.  The author build a stress sensor depends on Galvanic Skin Response (GSR) which is operated by using ZigBee. For 

collecting data and send data to the computer, they used the Jennic JN-5148 board. This board is also used for communication 

between coordinate board and sensor board. They perform different tests on 16 people and got result with the success rate of 

76.56 % for the GSR device able to identify the emotional conditions of individuals. Another worked on the wireless sensor 

network (WSN) to repeatedly observe patient physiological situations using ZigBee. When a caregiver is present but cannot be 

in constant visual contact with the patient therefore, for monitoring patient’s health, they use Heartbeat sensor, temperature sensor, 

and saline level sensor. These sensors give the information to the caretaker on his mobile through ZigBee [17, 18]. 
 

TABLE I 

SUMMARY OF BIOFEEDBACK TECHNIQUES AND DEVICES OF RELATED WORK. 

Sr. No. Techniques Devices Used Objectives References 

1. ECG Pulse sensor, DE-70EPGA board 
Real-time analysis of physiological 
signal 

[3] 

2. 
HRV and 
Respiratory 
biofeedback 

MSP430F2418 microprocessor, Pulse 
sensor, BSN sensor board 

To monitor the HRV and vital signs of 
individual 

[7] 

3. GSR - Control of the physiological process [9] 
4. EEG - Study of brainwave [10] 

5. HR 
Raspberry Pi, Arduino UNO,  
Pulse sensor 

To monitor the heart rate of 
individual 

[12] 

6. HR IR transmitter, Arduino Heart rate monitoring using fingertip [13] 
7. HR Wrist band Continuous detection of stress [14] 

8. HR Pulse sensor, MATLAB  
Real-time monitoring of health of 
individual 

[15] 

9. GSR Jennic ZigBee  board Analysis of stress [18] 

10. 
HR and 
breathing 
biofeedback 

Smart watch, Gyroscope 
Continuous measurement of 
physiological parameters 

[20] 

11. HR PPG sensor, Pulse glasses 
Monitoring heart rate using PPG 
sensors 

[21] 

12. EEG Skin conductance, Smart-band Stress detection [22] 

 

III. FUNCTIONAL UNITS OF THE SYSTEMS  

 

During last year, in the scientific community and industry, the design and development of a wearable sensor-based 

system for health monitoring have acquired great attention. Nowadays, small wearable health care devices are provided by a lot 

of manufacturers such as Philips, Nonin, etc. For example, for heart rate monitoring a chest-worn belt and to display the 

measurement the wristwatch is used by Polar and Omron [21]. 

 

A.  The Arduino Uno Board 

The Arduino Uno is an open-source microcontroller board which is based on the ATmega328 (Microchip) to create 

interactive electronic objects. The board has 14 digital and 6 analogue input/output (I/O) pins and via a type B USB cable it is 

programmable with the Arduino Integrated Development Environment used to write and upload computer code to the physical 

board. Though it accepts voltages between 7 to 20 volts, it can be powered by a USB cable or by an external 9-volt battery [22]. 
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Figure 2: Arduino Uno Board. 
 

 

B. The Pulse Sensor Unit 

The well-designed plug-and-play heart-rate sensor for Arduino and a monitoring device which is used to measure live 

heart-rate in real time is the pulse sensor. To study the heart function it provides a simple way. 

This sensor is designed to give a digital output of the heartbeat when a finger is placed on it and it monitors the flow of 

blood through the finger. The working principle of the pulse sensor is light modulation by blood flow through the finger at each 

pulse.  To graph your pulse in real time the pulse sensor consists of an open source monitoring app. This is a noise eliminating 

circuit sensor and an integrated optical amplifying circuit which is very useful for biofeedback devices [23]. 

 

 

 

Figure 3: Pulse Sensor. 
 

C. Raspberry Pi 
Raspberry Pi is an installed Linux system pocket personal computer. This is relatively cheap to encourage students to 

learn, schedule, test and innovate. The same as a motherboard, Raspberry Pi has all the inputs, outputs and storage components 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 6, June 2019 157

ISSN NO: 0972-1347

http://ijics.com



for connection. The Raspberry Pi having ARM CPU / GPU: This is the BCM2835 BCCM Chip System (SoC) made of an ARM 

CPU and a Graphics Controlling Unit (GPU) in Videocore [24]. 

 

 
Figure 4: Raspberry Pi. 

 

IV. OBSERVATIONS 

 

In recent time, to determine existing and to help predict forthcoming problems of health heart monitors are used which 

is being advantageous in homes as well as in hospitals [25]. To solve wide-ranging problems commercial products are being 

developed by several companies, in the field of medical applications and wireless technology is still relatively new [26].  

To improve patient’s health care and quality of life, biomedical engineering is the application to the medical field which 

combines the design and problem-solving skill of engineering with medical and biological sciences. Recently, for relaxation 

assistance, the biofeedback has been broadly used. To reduce stress and to increase the effectiveness of physical and mental 

relaxation the biofeedback-assisted relaxation exercise can be helpful for users. The advancements in health care management 

technology can be useful to save patients from future health problems. This is also helpful for doctors to take action or an 

appropriate measure at a proper time regarding a patient’s health [27]. 

 

V. CONCLUSION 

We observed that wristband for biofeedback is very useful in routine life to monitor the stress and mental situation. As 

per the literature survey, it reveals that IoT based wristband for biofeedback will play a vital role to monitor and assist the 

individuals and it can be easily available to the middle-class people. These IoT systems are very simple, power efficient and easy 

to access. We have to develop a stress biofeedback wristband which will observe the pulse or heart rate and beeping sound alarm 

for a heart rate below or above the threshold values and continuously measure the pulse or heart rate of a person. 
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