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Abstract 
As the virus that causes COVID-19 
continues to spread from person to persons 
in communities and rampaging the world, 
the need for an effective real-time 
surveillance system becomes paramount. 
Advance contact tracing and detection of 
the persons with the virus represents one 
of the main strategies to prevent 
transmission. Although COVID-19 
surveillance systems such as contact 
tracing mobile apps have improved the 
administration and management of virus, 
there are still challenges such as privacy, 
cost and ethical issues, the adoption of 
new technologies, standardized cases, and 
validly diagnosed case and validity. 
However, the current mobile apps contact 
tracing system adopted by different 
nations has complemented conventional 
tracing effort in fighting the virus. This 
proposal is a model for an interactive 
computer system using mobile phones and 
the internet for real-time collection and 
transmission of events related to COVID-
19. It will aid the administration and 
presumptive management of COVID-19 
in the world, especially in rural areas. This 
proposal shows that a sophisticated 
COVID-19 surveillance system can be 
build using mobile phones with the right 
telecommunication technology partner. 
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1. Introduction 
With the continued spread of the COVID-19 pandemic; and the 

vaccine for it still on trial. The world is pinning its hopes on fighting the spread 
of the ability to quickly identify people who might have been exposed to the 
virus [1]. Contact tracing is a key public health intervention and a critical 
component of comprehensive strategies to control the spread of COVID-19. 
Breaking the chains of human-to-human transmission through contact tracing 
by identifying people exposed to confirmed cases, quarantining them, 
monitoring them to ensure rapid isolation, and testing and treatment in case 
they develop symptoms is very essential in checkmating the spread of the 
COVID-19 pandemic. When implemented systematically and effectively, 
these actions can ensure that the number of new cases generated by each 
confirmed case is contained below one [2]. Many researchers and developers 
are working closely with public health authorities in exploring different 
options to support contact tracing with technological tools. Since the first use 
of mobile technology app to support contact tracing in Singapore, many 
EU/EEA countries and other developed countries have designed a mobile app 
to complement the conventional contact tracing efforts [3]. However, the 
majority of countries in the world still rely on manual contact tracing alone 
which is generally a laborious, slow process that relies on in-person interviews 
and detective work. 

Contact tracing in the context of COVID-19 requires identifying 
persons who may have been exposed to a person with COVID-19 and 
monitoring them up daily for 14 days from the last point of exposure.  Contacts 
should remain in self-quarantine during the 14-day monitoring period in order 
to limit the possibility of exposing other people to infection should they 
become ill, since COVID-19 transmission can occur before symptoms 
develop.  When implementing contact tracing, the following should be put into 
consideration: community engagement and public support; proper planning 
and consideration of local contexts, communities, and cultures; a workforce 
of trained contact tracers and supervisors; logistics support to contact tracing 
teams; and well-designed information systems to collect, manage, and analyse 
data in real-time [4]. 

Contact tracing has challenges such as incomplete identification of 
contacts, inefficiencies in paper-based reporting systems, complex data 
management requirements, and delays in steps from the identification of 
contacts to the isolation of suspected cases among contacts. Technological 
tools can play a role in overcoming some of these challenges when integrated 
into a sufficiently resourced contact tracing program. Digital tools work 
effectively for contact tracing when integrated with an existing public health 
system that includes health services personnel, testing services, and manual 
contact tracing infrastructure. [5] 
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2. Review of the literature 
The applications involving the use of mobile phones and the internet have 

been of interest to many researchers recently. For example, Voxiva developed 
a system called Alerta that the phone and internet for communication and 
disease surveillance. Rural health workers can report new cases of disease 
systematically and in real-time by calling into Voxiva’s system and pushing 
buttons on the phone. Alerta project was piloted initially by the health clinic 
of the Ministry in Peru.[6] It was later in October 2002 implemented in the 
Peruvian Navy. Alerta led to an early outbreak identification response, timely 
case management, and increase reviews of clinical procedures within reporting 
units. They concluded that Alerta represented a fully functional alternative for 
cost-effective real-time disease surveillance [7]. 

Similar systems were developed and deployed in the developing world: 
Latin America, Iraq, India, and Africa using the Voxiva platform for health 
solutions. For example, in Africa, Voxiva created a national HIV/AIDS 
information system for eight countries that monitors current data for national 
and global reporting requirements to reduce the spread of viral resistance. In 
India, within a month, a surveillance system for Japanese encephalitis was 
created by Voxiva [6]. 

The project Cell Life is using cell phones to monitor adherence for the 
management of HIV/AIDS in patients on antiretroviral therapy in South Africa 
[8]. Most of the platforms Cell Life project uses include a global system for 
mobile communications (GSM), wireless Internet gateway (WIG), and a 
geographical information system (GIS) database. 

Research reports show that public health informatics and disaster response 
system can be build using Java-enabled wireless phones [9]. The research 
stressed that Java-enabled wireless phone technology was inherently 
deployable and portable. The minimal orientation for new hardware is needed 
since everyone entered the phone keypad and pushing the button.  

Also, The Gota software application,[10] created by WHO with partners 
of the Global Outbreak Alert and Response Network, significantly increased 
the contact tracing performance of the Ebola virus in 2019 in the Democratic 
Republic Congo.[11]. 

 
3.  Objectives 

Our overall goal in this study is to develop a robust interactive COVID-19 
pandemic contact tracing system using mobile phones and the internet that will 
aid real-time collection and transmission of adverse events related with 
administration, surveillance and management of COVID-19 pandemic in the 
world, especially in rural areas. 
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4.Method 
4.1. The System Design 
This proposed system can aid in outbreak response and symptom tracking 

aspects of contact tracing include case investigation, listing and monitoring of 
contacts, and automating analysis and performance monitoring. This proposed 
system will manage dynamic relationships between cases and contacts 
because contacts may have multiple links.  
This proposed system will also optimize the workflow of field workers 
conducting contact tracing as well as providing functionality for supervisors 
to monitor the implementation of contact tracing. This system will combine 
the phone and the Internet to create a real-time contact tracing system of 
COVID-19 pandemic as a complement of the manual contact tracing. It will 
be an interactive voice response application for mobile phones in English and 
French, based on a system from a chosen telecommunications company based 
in the country.  

This proposed system will have five elements in the architectural 
design. The five architectural elements are: the central database and Web 
server, remote access to the database from any Internet-connected computer, 
telephone audio computer-assisted personal interviewing, voice messages, and 
Short Message Service (SMS)-based communications to and from the server 
via the mobile phones (Figure 1). 

 
Figure 1: Diagram of the System Architecture 
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4.2. How the system will work 
You can register on the system using a mobile phone and follow the 

instructions on a simple prompted menu, and enter your name, age range, 
mobile phone number, and postcode. A confirmation text message will be sent 
to you to say that you have successfully registered in the system. 
When you have symptoms of COVID-19, you log in to your account in the 
system and make your report, either by filling a short questionnaire or voice 
note. 

The designated health officials will receive the information 
immediately via the internet, analyse the data, and use the system’s 
communication and messaging tools to respond. The designate health officials 
can monitor incoming reports through a Web interface. Individual event 
reports arrived in real-time with full-case details.  
Once the designated health officials analyse the data with COVID-19 systems, 
they will notify you of the necessary things to do, such as 14 days of self-
isolation, wearing a surgical mask, distancing, and test via e-mail and SMS 
messages. The designated health officials could communicate with remote 
health officials in that locality to intensify the awareness of COVID-19 
guidelines such as the washing of hands, avoid handshaking, social distancing, 
etc. 

If you test positive for COVID-19, the designated health official will 
ask you to consent to your handshake information via a digital form. A child’s 
parent, guardian, or care will be asked for consent if tested positive. 

The filled information enables designated health officials to call close 
contacts to advise them on what to do. Health officials will not disclose the 
name of the infected person. Also, the database will only available to 
authorised health officials.This system will be operational 24 hours a day, 
seven days a week. 

 
5. Discussion 

5.1.Advantages  
Although contact tracing is successfully done manually without such a 

proposed system, the use of this system will facilitate contact tracing 
implementation on a large scale. This proposed system will offer an 
opportunity that will strengthen contact tracing capacity for COVID-19. An 
example is a significant increase in contact tracing performance of the Ebola 
virus in 2019 in the Democratic Republic Congo facilitated by the 
implementation of Go.Data [11]. 

This system will have advantages such as; includes improved data quality, 
the ability to provide analysis and real-time situation awareness, being able to 
trace larger numbers of contacts in a shorter period, and the ability to perform 
coordination and management of contact tracing teams. Moreover, this system 
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will provide information(s) for monitoring and evaluation of the contact 
tracing. 

This system can also be used by government agencies in the field to set up 
post-COVID-19 health facilities which offer psychological helplines and 
provision of palliatives to remote areas as well as garner feedback from people 
[12]. 

5.2.Challenges  
There are societal fears of privacy breaches, provision of wrong medical 

advice based on self-reported symptoms, and the systematic exclusion of some 
members of society who cannot access the system. So, the need to have 
sufficient regulatory oversight and ethical issues surrounding privacy, 
security, transparency, and accountability [13]. 

As well, there is the possibility that marginalized and disadvantaged 
groups particularly those in the low ad middle-income will be more likely to 
be excluded. Again, the use of the system will incur costs such as hardware, 
and software costs, training costs, and require continuous user support. 

Moreover, there is currently limited evidence to evaluate the effectiveness 
of digital tools for COVID-19 response like such proposed a system, despite 
several countries and areas have deployed. So should not be considered as 
'stand-alone solutions' for contact tracing but rather as complementary tools 
for manual contact tracing. 
 
6. Conclusion 

This proposed system will strengthen contact tracing for COVID-19 when 
implemented. It reveals that COVID-19 contact tracing can be build using 
mobile phones as feasible means of collecting and reporting data in real-time. 
The proposal shows that it's not necessary to have the latest laptops or desktop 
computers to create a sophisticated public health surveillance system. With 
the partnership of the right telecommunication company partner, a COVID-19 
contact tracing system can be build using mobile phones. 
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