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Abstract— Asthma is a lung disease which results in tightening of muscles around the airways as well as inflammation of 
the tissues that line the airways. Asthma makes breathing difficult due to bronchus inflammation. Anything that interferes 
with breathing has the potential to cause problems with voice quality. Stress is also one of the factors having relationship 
with asthma. This paper presents a novel method to detect early symptoms of asthma to prevent the asthmatic attack and 
warns the patient, so that preventive measures can be taken. This proposed method uses both the symptoms- voice and stress 
for early detection of asthmatic symptoms.System acts as a preventive measure helping asthma patients by providing prior 
alert to the patient before severe attack. 
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I. INTRODUCTION 
 
With the rising quality of life, there is growing 
demand for health condition monitoring. According 
to World Health Organization (WHO) India has 
estimated 15-20 million asthmatics [2]. Asthma 
causes bronchus inflammation and makes breathing 
difficult.  
 
During an attack one may feel suffocated because the 
muscles around the bronchus passages tighten, 
blocking the passage of air. The asthmatic attacks 
have relations with temperature, atmospheric 
pressure, air pollution, stress, humidity and so on [1]. 
Voice change is one of the symptoms of the COPD 
such as asthma.  
 
Stress is a common asthma trigger. When stress level 
starts to creep upwards the asthma symptoms can 
kick into overdrive. The stress detection is based on 
physiological response of the automatic neurosystem 
of person which prepares human to face properly the 
demands which appear in the surrounding (attack and 
more) [3]. 
 
This paper proposes a system in which voice and 
stress level is monitored for the early detection of 
asthma symptoms. The stress detection is based on 
two physiological parameters, heart rate (HR) and 
galvanic skin response (GSR). The layout of this 
paper consists of the system overview presented in 
section 2; the description of the method is provided in 
section 3. Finally, results are contained within section 
4, followed by presenting the conclusion and future 
work. 

 
II. SYSTEM OVERVIEW 

 
The block diagram for the proposed system is as 
shown in Fig 1.  
 

 
Fig 1. Block diagram of proposed system 

 
The heart rate sensor captures the analog output 
which is based on the heart beat pulse. This analog 
output is then processed and converted to digital form 
by the micro-controller. Skin response sensor 
measures the skin response and the data is forwarded 
to micro-controller. The microphone provides input 
to the voice processing unit. This unit analyses the 
voice sample and provides interrupt to the micro-
controller. 
 
Once the micro-controller receives information from 
the heart rate sensor, skin response sensor and voice 
processing unit, it processes received information and 
notifies the output on the display and alarms in form 
of buzzer. 
 
III. ASTHMA DETECTION 
 
Asthma is a chronic inflammatory lung disease in 
which airways becomes tight and narrow. The airway 
become swollen and tightens more when something 
triggers the symptoms. Due to this the passage of air 
in and out of lungs becomes difficult which causes 
symptoms such as coughing, wheezing, voice change, 
shortness of breath. Increasing stress level is a 
common trigger of asthma, so monitoring stress level 
is very important. The proposed system detects stress 
level by using the physiological signals along with 
the voice signal analysis to detect the asthma 
symptoms as early as possible. 
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3.1. Stress Detection 
Stress detection is performed by various ways such as 
emotion detection, monitoring physiological signals 
by wearable and non-wearable sensors [2, 4]. Most of 
the work performed on stress detection applies to 
physiological features such as Skin Temperature 
(ST), Galvanic Skin Response (GSR), Blood Volume 
Pulse (BVP) and Pupil Diameter (PD) [5]. 
 
This paper proposes the use of two signals: GSR and 
HR. The two signals are selected based on the 
properties of non invasivity because the variation in 
GSR and HR are strongly related to stress stimuli [6]. 
In human body heart rate variability is a main stress 
marker. HR sensor used works on the principle of 
light modulation by blood flow through finger at each 
pulse. The sensor measures the beats per minutes 
(BPM) rate by connecting to microcontroller. 
 
GSR is also known as the electro dermal activity, 
which is a measure of skin conductance. A person’s 
skin acts as a resistance to the passage of electrical 
current. The GSR sensor designed in this paper 
measures the resistance of the skin. These measured 
values are then provided to the micro-controller for 
further processing. 

 
3.2. Voice Processing Unit 
Asthma is a common long-term condition that causes 
coughing, recurring period of wheezing, chest-
tightness and breathlessness. Asthma being a reactive 
airway disease leads to inflammation in airways, 
which narrows the passage of airflow to lungs and 
also causes inflammation around the vocal cords. 
Airway inflammation caused by various allergies and 
asthma can hurt the sound quality of the voice. 
Swollen, inflamed cords do not vibrate efficiently and 
make the voice sound hoarse and stridulous. 
Inflammation along the passageways from the nose to 
the larynx impairs the vocal quality [7]. 
 
 

 
Fig 2. Flow of Voice Processing Unit 

 
The voice processing unit shown in Fig 2 works in 
two stages. Firstly, the channel selection is carried out 
for storage of abnormal voice samples of the patient. 
One of the storage location is selected by the channel 
selection module for storing the abnormal voice 
samples of the patient. These voice samples are 
verified by training module before storage of samples 
in memory by the storage module. 

In second stage, the voice samples of the patient 
obtained from the microphone are compared with 
samples already stored in the storage module. The 
result of this comparison is provided to the micro-
controller in the form of an interrupt. The voice 
processing unit thus compares the input voice of the 
patient and alerts if there is any change in the 
patient’s voice. 
 
IV. RESULTS 
 
The system developed for health condition 
monitoring of asthma patient detects two symptoms 
stress and voice change early so that asthma attacks 
can be prevented. The system detects the stress level 
of the patient by using two physiological signals heart 
rate and galvanic skin response and gives accurate 
prediction of stress level. The system detects stress 
almost instantly, making it possible to integrate in 
real-time systems. The system also detects voice 
change in the patient caused due to any asthma 
triggers and provides an indication to the patient.  
Fig 3 shows the various outputs displayed on OLED 
screen. Fig 3(a) indicates the increased heart rate and 
lower value of skin resistance. Fig 3(b) shows 
increased heart rate and increased skin resistance 
which indicates increased stress level. Fig 3(c) is the 
output displayed when the input voice of the patient 
is matched with the abnormal voice. Fig 3(d) is 
displayed when the asthma symptoms are detected 
and patient receives indication in buzzer form so that 
medication can be taken as early as possible and 
severe asthma attacks are prevented. 
 

 
Fig 3. Output displayed on OLED screen. 

 
CONCLUSIONS 
 
A system for asthma detection before the onset of 
attack has been proposed and implemented for health 
condition monitoring. The system helps the asthma 
patient before the attack by giving prior alert to the 
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patient. The system being portable and handy helps 
the patient to keep track of symptoms. The system 
also proves to be a low cost solution for the asthma 
patient’s health monitoring to avoid severe attacks. 
System acts as a preventive measure for the patient to 
avoid the severe life threatening asthma attacks. As 
future work, the system can be made more reliable 
and measures can be taken to increase the efficiency 
of the system to get more accuracy so that more 
asthma attacks can be prevented.  
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