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USE OF TELECOMMUNICATIONS TO REDUCE THE IMPACT OF THE COVID-19 
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ABSTRACT 
Today, the COVID-19 pandemic is one of the most pressing problems facing humanity. Therefore, 
reducing the population's level of infection with this virus is one of our government's main tasks. 
Therefore, it is necessary to isolate patients with chronic diseases as much as possible. Clients are 
more likely to be infected with caronavirus due to their age and the presence of underlying medical 
conditions. Limiting direct contact between such patients and observing healthcare professionals 
significantly reduces the patient's chances of contracting caronavirus. The article proposes a device 
design that allows for remote automatic monitoring of patients' condition being treated at home by 
an observing medical professional. With the proposed device's help, the patient's blood oxygen 
saturation level is automatically and remotely controlled. The device is built on an Arduino board. 
The use of the device greatly reduces the likelihood of contracting caronavirus in patients receiving 
home treatment. This could be one of the most important decisions in maintaining the health of the 
population today.  
Keywords: Arduino plate; GSM module; pulse oximeters; telemedicine; coronavirus pandemic; 
population health; telecommunication. 
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ИСПОЛЬЗОВАНИЕ ТЕЛЕКОММУНИКАЦИОННЫХ СРЕДСТВ ДЛЯ СМЯГЧЕНИЯ 
ПОСЛЕДСТВИЙ ПАНДЕМИИ COVID-19 

 АННОТАЦИЯ 
Сегодня пандемия COVID-19 - одна из самых острых проблем, стоящих перед 
человечеством. Поэтому снижение уровня зараженности населения этим вирусом - одна из 
основных задач нашего правительства. Следовательно, необходимо максимально 
изолировать поциентов с хроническими заболеваниями. Это связано с тем, что клиенты с 
более старыми и хроническими заболеваниями с большей вероятностью будут 
инфицированы вирусом карона. Ограничивая прямое общение между такими пациентами и 
наблюдающим медицинским работником, это значительно снижает вероятность заражения 
пациента каронавирусом. В статье предлагается конструкция устройства, позволяющая 
осуществлять удаленный автоматический мониторинг состояния пациентов, находящихся на 
лечении в домашних условиях наблюдающим медицинским работником. С помощью 
предлагаемого устройства уровень кислородного насыщения крови пациента автоматически 
и дистанционно контролируется. Устройство построено на плате Arduino. Использование 
устройства значительно снижает вероятность заражения каронавирусом у пациентов, 
получающих лечение в домашних условиях. Это могло бы стать одним из самых важных 
решений в сохранении здоровья населения сегодня. 
 Ключевые слова: Плата Arduino; модули GSM; пульсоксиметр; телемедицина; 
пандемия каронавируса; телекоммуникации. 
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COVID-19 ПАНДЕМИЯСИ ОҚИБАТЛАРИНИ КАМАЙТИРИШДА 
ТЕЛЕКОММУНИКАЦИЯ ВОСИТИЛАРИДАН ФОЙДАЛАНИШ 
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АННОТАЦИЯ 
Бугунги кунда COVID-19 пандемияси инсоният олдидаги ечими топилиши зарур бўлган энг 
асосий муаммолардан биридир. Шунинг учун ахолининг ушбу вирус билан зарарланиш 
даражасини камайтириш хукуматимиз олдидаги асососий вазифалардан биридир. Шунинг 
учун ёндош касаликлари мавжуд ахолини имкон қадан изоляциялаш зарур. Чунки ёши катта 
ва ёндош касалликлари мавжуд мижозлар карона вирус юқтириб олиш эхтимоллиги 
юқоридир.Ушбу мақола айнан шу каби беморларни холитини масофадан назорат қилиш 
имкониятларини тадқиқ қилишга асосланади. Бундай беморлар ва назоратчи тиббиёт ходими 
ўртасидаги тўғридан-тўғри мулоқотни чеклаш орқали беморнинг каронавирусни юқтириб 
олиш эҳтимоллигини сезиларли даражада камайишига сабаб бўлади. Мақолада назоратчи 
тиббиёт ходими томонидан уй шароитида даволанувчи беморларни холатини масофадан 
автоматик назорат қилиш имконини яратиш учун қурилма лойихаси таклиф этилади. Таклиф 
этилаётган қурилма ёрдамида бемор қонининг кислород билан тўйинганлик даражаси 
масофадан автоматик назорат қилинади. Қурилма ардуино платаси базасида ишлаб чиқилган. 
Қурилмани қўллаш орқали уй шароитида даволанувчи беморларнинг каронавирусдан 
зарарланиш эхтимоллигини сезиларли камайтиради. Бу бугунги кунда ахолининг 
саломатлигини сақлашдаги мухум ечимлардан бири бўлиши мумкин. 
Калит сўзлар: Arduino платаси; GSM модули; пулсоксиметр; телетиббиёт; каронавирус 
пандемияси; телекоммуникация. 
 

Introduction. The COVID-19 pandemic is known to cause radical changes in human life. 
This is especially dangerous for people over sixty years of age, especially for clients who are on 
continuous treatment for a particular disease. It is known that the state of health of elderly patients 
with chronic concomitant diseases in the country is regularly monitored by medical staff. For this, a 
regional patronage service has been created. Each medical professional constantly monitors the 
condition of the patients assigned to him and gives the necessary advice. 

Such a medical professional must examine the condition of patients one by one, face to face. 
With today's COVID-19 pandemic, the fact that a healthcare professional is directly aware 

of each patient with underlying medical conditions increases the likelihood of patients contracting 
the COVID-19 virus. 

Materials and methods. The worldwide coronavirus infection COVID-19 is an acute viral 
disease that mainly affects the respiratory system. The incubation period (i.e. the period between 
infection and the onset of clinical symptoms) is on average 5-10 days, and it is very important, if 
possible, to carry out prediagnosis of the virus, which allows early detection of abnormalities in the 
functioning of the body and the respiratory system and to establish possible causes their occurrence. 

It is especially important to control: 
• body temperature; 
• symptoms of a respiratory illness such as cough, sneezing, runny nose, headache; 
• a state of severe weakness; 
• level of blood oxygen saturation. 
In the presence of these symptoms, an increase in body temperature above 37 degrees, a 

decrease in saturation level, is imperative to consult a doctor. Of the above symptoms, blood 
oxygen saturation measurement makes it possible to pre-diagnose the corona virus. The easiest way 
to measure blood oxygen saturation is with a pulse oximeter. 

Pulse oximetry is a diagnostic procedure that allows you to determine the blood's oxygen 
saturation without violating the integrity of the skin.; The measurement is carried out using a special 
device - a pulse oximeter. Typically, the pulse oximeter probe is attached to your finger. In some 
cases, a different sensor placement is used. The device measures the pulse rate and the percentage 
of oxygen saturation in the blood. The norm is 95-98%. 

The pulse oximetry method is based on the fact that hemoglobin, a molecule bound to 
oxygen molecules, absorbs light waves of a certain frequency differently from hemoglobin, not 
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bound to oxygen molecules. The pulse oximeter uses only light radiation and is therefore 
completely safe. Pulse oximetry has no contraindications. 

Pulse oximetry can detect low oxygen saturation in the blood. In particular, it helps establish 
that the cause of hypoxia (insufficient supply of oxygen to the tissues) is because insufficient 
oxygen enters the bloodstream, and for example, not because the blood supply to the organ is 
disturbed. However, pulse oximetry does not provide information about the blood's oxygen content 
(it cannot tell if there is enough hemoglobin in the blood; it only shows how much oxygen there is 
in the hemoglobin). 

In such cases, you need to do pulse oximetry. 
Monitoring the level of saturation (blood oxygen saturation) is necessary: 
• in case of chronic diseases of the cardiovascular system; 
• with anemia; 
• in case of diseases of the respiratory system; 
• after undergoing operations and anesthesia; 
• during oxygen therapy. 
Pneumonia is the most common and one of the most severe complications of coronavirus 

infection. In this case, the inflammatory process in the lungs can proceed without obvious external 
symptoms. Under these conditions, the saturation index can be used as the primary diagnostic 
procedure. If the indicator's value is below normal, an additional examination is necessary (tests for 
corona virus, computed tomography of the chest organs). 

Literature Review. Numerous scientific studies have focused on mitigating the impact of 
the Covid-19 pandemic. The work [1] explores the development of the pandemic in the United 
States and the importance of telemedicine, and in [2], telemedicine's advantages and disadvantages 
during the COVID-1 pandemic. A new type of coronavirus (COVID-19) and the use of 
telemedicine to optimize care with minimal risk are discussed in [3]. The work [8] discusses the 
barriers and intermediaries that affect online telemedicine consultations in real time at home in 
patients. 

Results. This project uses the following components: 
• Arduino board 
• MAX301001 heart rate monitor 
• GSM module. 
The MAX30100 is an integrated pulse oximetry and heart rate sensor. It combines two 

LEDs, a photodetector, optimized optics and low noise analog signal processing to detect pulse 
oximetry and heart rate signals. 

The MAX30100 operates on 1.8V and 3.3V power supplies and can be turned off via 
software with a low standby current, allowing you to return to a permanent connection to the power 
supply. 

MAX30100 Specifications: 
• Consumes very low power (operates between 1.8V and 3.3V). 
• Ultra-low shutdown current (0.7 µA). 
• Ability to quickly output data. 
• Complete pulse oximeter and heart rate sensor. 
• Integrated LEDs, photosensor and high performance analog interface. 
• Small (5.6mm x 2.8mm x 1.2mm) 14-pin optically enhanced system in a package. 
• Ultra-low power operation extends battery life. 
• Programmable sampling rate and LED current for power saving. 
• Improved functionality improves measurement performance. 
 
The GSM GPRS module on the SIM800L chip is a miniature GSM modem that can be used 

in various projects, such as the security of a summer house or home, an alarm in a car and much 
more. In terms of functionality, this module is not inferior to a regular cell phone and with its help 
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you can send SMS messages, make or receive phone calls, connect to the Internet via GPRS, TCP / 
IP, and much more. Also, the module supports a quad-band GSM / GPRS network. 

The schematic diagram of the constructed device is as follows. 
 

 
Fig.1. Schematic diagram of the device 

 
The function of this device is to automatically check if the client's blood is saturated with 

oxygen. To do this, the oxygen concentration in the client's blood is measured using a MAX30100 
pulse oximeter, and the measured values are transmitted to the Arduino board. A microcontroller on 
the Arduino board analyzes the signal received from the MAX30100 sensor. If the oxygen 
concentration in the blood drops to a critical 93%, then the microcontroller generates a suitable 
signal and transmits it to the GSM-module SIM800L GPRS. The SIM800L GPRS GSM module 
sends a short SMS message to the healthcare professional supervising the client via the mobile 
network. With its help, the medical staff learns that changes have begun in this patient's airways. 
The software part of the device is written in JavaScript. The user of the device must carry it with 
him regularly. Then it will be possible to monitor the client's condition at any time. This is to ensure 
that the disease does not develop and spread to others. 

Conclusions 
Telecommunications use has increased during the COVID-19 pandemic. We are witnessing 

that telecommunication technologies are increasingly used in the medical system and other areas. 
The role of telecommunications in the healthcare system is also invaluable. In particular, the 
proposed device provides great convenience for medical personnel in remote monitoring of patients 
with chronic diseases and older ages. The main thing is that it reduces the likelihood of a patient 
becoming infected with coronavirus as a result of a direct meeting with a medical professional. 
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