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Abstract: In this modern era, most of the peoples are working under stress regularly, however serious health issues like
heart disease, asthma, migraines, depression, and anxiety can be causes by stress. Stress can be causes by a humber of
factors, such as being accepted into prestigious universities or colleges, lacking motivation, performing poorly
academically, receiving low marks on exams, having high parental expectations, and not knowing if one will be able to
find employment after graduating from college. This paper provides an overview of the methods for identifying, tracking,
and controlling stress using both supervised and unsupervised learning strategies. This review paper also covers the
method for identifying and categorizing stress.
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I INTRODUCTION

Stress is a tense or worried state arrived by a challenging circumstance. Stress can occasionally be beneficial or negative.
People behave differently when they are under stress. Stress is the body's response to any form of danger [18, 32]. Stress
eventually has an impact on social, familial, and personal life. Stress is detected using various factors like heartrate,
temperature, humidity, speech, blood pressure, happiness, sadness, anger, fear, surprise, etc. [31]. A stressor is anything
that causes the release of stress hormones.

There are two broad categories of stressors: Physiological stressors and Psychological Stressors. Stressors cause a variety
of biological responses and these physiological reactions can be measured using biomarkers including heart rate
variability (HRV), Electroencephalogram (EEG), Electrocardiogram (ECG), Blood Volume Pulse (BVP),
electromyogram (EMG), and electro dermal activity (EDA) etc. [17]. A variety of supervised and unsupervised machine
learning algorithms can use for effectively and efficiently identifying stress in a large population [13]. Adolescent
depression and other mental health issues have detrimental impacts on the child, family, and society. Determining the
factors that contribute to this mental illness is essential. It is critical to recognize the warning signs of mental illness.
Stress can be automatically detected that will use to reduce the chance of health problems and enhance social health.

. STRESS AND TYPES OF STRESS
There are two different types of stress: acute stress and chronic stress [36].

A ACUTE STRESS

The most common type of stress is called as acute stress, and it arises from the everyday demands and pressures. Acute
stress passes quickly after it occurs. It is one of the most prevalent forms of stress with most people encountering it a few
times every day. These threats can be psychological, emotional, or physical, and they can be imagined or real [36]. An
acute stress response triggers the autonomic nervous system. Blood pressure, respiration, and heart rate all rise because
of increased levels of adrenaline, cortisol, and other hormones. Another name for this is the fight-or-flight response.

B. CHRONIC STRESS

This type of stress persists for a longer amount of time. If you are having trouble at work, in your marriage, or with
money, you may be experiencing chronic stress. Chronic stress is any kind of stress that lasts for more than a few weeks
or months. A prolonged period of time during which one consistently feels under pressure and overwhelmed. Chronic
stress is detrimental to health and can result in issues with mental health, digestive problems, and insomnia. It is also
linked to a number of medical disorders, such as diabetes and heart disease.
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1. STRESS DETECTION METHODOLOGY

Automated stress detection methods are capable of accurately detecting stress and informing the user for better
management of stress. Some of the available approaches depend on the use of questionnaires, which are often not accurate
because of individual differences.[18,35] In this modern era, some other approaches are used for detecting stress, that
includes the use of measuring devices such as mobile, remote, or wearable sensing devices to collect physiological
signals. Valuable features can be extracted from these devices signals and then analyzed to identify stressed states [28].
Generally unsupervised and supervised learning is use to learn information generated by these devices signals [22, 35].
In unsupervised learning, the machine finds a pattern in the unlabeled input data [27, 37]. In supervised learning, the
machine develops and trains the predictive model by using labeled data to predict future output by learning from a known
set of input and output data [4,39]. There are varieties of machine learning algorithms like Logistic regression, Support
vector machine, Decision tree, Random Forest, Naive Bayes, K-nearest neighbor etc. that are suitable for stress
detection[4,34]. In this review, we summarize the various approaches available in the literature that aim at detecting type
of stress.

V. STRESS RELATED FACTORS

Stress is an action in which body reacts to any kind of threat. Stress is detected using various factors like Heart rate,
Temperature, Humidity, Speech, Blood pressure [21].

A Heart Rate: Heart rate variability (HRV) can be used to identify stress. The beat-to-beat interval is the foundation
of HRV. Every person's HRV is unique and depends on their health. An individual is considered fit and healthy if their
HRYV value is greater than 50. A person is classified as slightly tense if their HRV value is between 14 and 25, and
hypertension if it is between 2 and 15.

B. Temperature: A person's body temperature can be used to gauge their level of stress. Vasodilation warms blood
circulation during relaxation, but it typically does not do so to the same degree as the body's core temperature.

C. Humidity: Using Galvanic Skin Response (GSR), skin temperature provides an accurate representation of an
individual's stress level. The GSR electrodes gather perspiration from the user and send a signal to the associated device.
The computer or device will store the gathered data. When there are significant GSR peaks in the data, it is considered
that the individual is depressed. A person is considered to be in a relaxed state if their GSR peak is at its lowest.

D. Speech: One of the most common forms of human communication is the vocal signal, which conveys the
understood paralinguistic information about the speaker and the clear semantic content.

E. Blood Pressure: High blood pressure can result from stressful circumstances. Systolic and diastolic pressures
(BPs and BPd) can be used to calculate stress. We can quickly ascertain that an individual is under stress if their systolic
and diastolic blood pressures are both higher than 130 and 110, respectively.

V. STRESS DETECTION SENSORS

Stress can be detected by using various physiological sensors namely: heart rate (HR) sensor, Galvanic Skin Response
(GSR)sensor, Electrocardiogram(ECG),Electromyogram(EMG),Respiration (RESP), Finger Temperature (FT),Skin
Temperature (ST),blood volume pulse (BVP)heart rate variability (HRV),electroencephalogram (EEG),skin
conductance (SC),three axis acceleration (ACC),electro dermal activity (EDA) etc.[17].

A Heart Rate (HR) Sensor:
The primary purpose of the heart rate sensor is to identify stress based on the photo plethysmography (PPG) rule. An
optical technique is used to detect the change in blood volume, and it applies the same principle found in pulse oximeters.

B. Galvanic Skin Response (GSR) Sensor:

GSR measures a person's sweat, electrical conductance of the skin, and fluctuating moisture content [33]. GSR sensors
can detect an increase in an individual's electrical skin conductance when they begin to perspire. Emotions such as
happiness, sadness, frustration, stress, shock, depression, and other related ones can alter a person's skin conductance.

C. Electrocardiogram(ECG) :

An ECG is a non-invasive, painless method of diagnosing a number of common cardiac conditions. A medical
professional to identify or detect use an ECG: Arrhythmias, or irregular heartbeats. If you have previously experienced a
heart attack, whether chest pain or a heart attack is being caused by narrowed or blocked heart arteries (coronary artery

© 1JARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 143


https://ijarcce.com/

I-J A RCCE ISSN (O) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

Impact Factor 8.102 :: Peer-reviewed journal / Refereed journal :< Vol. 12, Issue 10, October 2023
DOI: 10.17148/IJARCCE.2023.121019

disease). An electrocardiogram (ECG) is a quick test that measures the electrical activity and rhythm of your heart. Your
skin contains sensors that are used to pick up the electrical signals your heart produces with each beat.

D. Electromyogram(EMG):

A diagnostic technique called electromyography (EMG) is used to evaluate the condition of the motor neurons, the nerve
cells that control the muscles. The results of an EMG can show issues with nerve-to-muscle signal transmission, muscle
dysfunction, or both.

E. Blood Volume Pulse (BVP):

By measuring the volume of blood, that passes the sensor in either red or infrared light. BVP is a technique for detecting
heartbeats. Heart rate and heart rate variability (HRV) can be computed from BVP. Attached to the tip of a finger (but
not the thumb), the BVP sensor is a tiny clip. This clip has an infrared light and an LED that shine light into the skin. A
sensor then determines the blood volume by measuring the intensity of the reflected light.

F. Heart Rate Variability (HRV):

Simply put, HRV is a measurement of the difference in heartbeat duration. The autonomic nervous system (ANS), a
primitive component of the nervous system, is in charge of this variation. It functions in the background, among other
important functions, by automatically controlling our blood pressure, respiration, digestion, and heart rate. The
sympathetic and parasympathetic nervous systems commonly referred to as the fight-or-flight response and the relaxation
response, make up the two main parts of the autonomic nervous system (ANS).

G. Electroencephalogram (EEG):

When diagnosing brain disorders, particularly epilepsy or another seizure disorder, an EEG can detect changes in brain
activity. Electrodes, which are tiny metal discs with thin wires attached to them, are applied to your scalp during the
procedure. Your brain cells' activity produces minute electrical charges, which are detected by the electrodes. The charges
are enlarged and show up as a recording that can be printed out on paper or as a graph on a computer screen. Your
healthcare provider then interprets the reading.

H. Electro dermal activity (EDA):

The changes in conductivity brought about by an increase in sweat gland activity are measured by the electro dermal
activity (EDA). Three distinct parameters have been used to measure EDA: skin potential, skin DC conductance, and
skin AC admittance. The palms of hands and the soles of feet are the recommended locations for EDA measures.

VI. RELATED RESEARCH WORKS

Many studies are conducted to identify tension or depression among the individuals. Table-1 shows some research work
carried out about the stress detection.

TABLE 1- Stress detection mechanisms reported in literature

Ref No. [Type of stress Data collection method |Dataset \Wearable device
[11[38] |perceived stress questionnaires Private Dataset Smartphone[38]
[2] work stress Questionnaire website, articles from Physiological sensor

agazines, newspapers

[3] Environmental stress  |Questionnaires Twenty healthy participants  |imec  Necklacewireless
(ECG) sensor, NeXus 10
— MK 11

[51[6] environmental stress- |[ECG signals physionet(2010) Physiological sensor

driver’s stress

[7] social media stress collect a set of datasets [Sina Weibo Physiological sensor
using different labeling

[8] /Academic level stress |heart rate variability biomedical lab student Physiological sensor
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[9][12] |Mental stress EEG,SC,ECG Universiti Sains Malaysia MindWave Mobile
[15] (HUSM), Malaysia[9], [Headset[15]
[40] smartphone app
SESAME[12]
[10] environmental stress  |human facial Enterprise05 Physiological sensor
expressions
[11][14] work stress physiological signals SWELL-KW dataset,image  [Physiological sensor
[30]
[16] work stress Survey method OSMI mental health survey
2017
[19] emotional stress real-world dataset real-world dataset Physiological sensor
[20] Mental stress questionnaire Jaypee Institute of Physiological sensor
Information Technology(206
student)
[23][24] [Mental stress Physiological signal WESAD dataset, PRESAGE |chest-worn RespiBAN
[26] training center[26] Professional and
Empatica E4 on the chest and
on the wrist
[25] \Work-related stress  [ECG-sensors Linkura Company

VII. CONCLUSION

It is evident from the approaches discussed above that physiological sensor signals, when collected by physiological
sensing devices, can be used to determine an individual's stress level. In order to extract meaningful features from the
collected signals, signal pre-processing needs to be put into place. The machine learning algorithms can then be used to
construct the classification model after the features have been identified. The purpose of this paper is to provide
information about stress detection methodology, stress detection sensors, and stress related factors as per the literature
survey. The literature survey revels that many modern studies used several types of sensors and machine learning
algorithms for detecting stress. In future, we will try to detect stress using machine-learning algorithms.
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